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1 INTRODUCTION 
Henry William Chesbrough coined the term “Open Innovation” in 2003. Thus 
he created a term for an approach to create innovations. The main part of this 
approach was to open up company boundaries. (Chesbrough, 2003, p. 43) Open 
innovation (hereinafter abbreviated as OI) was regarded very early on as 
decisive for creating innovations with a high degree of novelty.(Gassmann, 
Sandmeier and Wecht, 2004, p. 22) 
Before the advent of OI, it was not customary to consider systematically the 
world outside during the creation of an innovation.(von Hippel, 1978, p. 40; 
Holt, 1988, p. 257; Baldwin, Hienerth and von Hippel, 2006, p. 1292) The future 
customers were also not comprehensively involved in the product 
development. This often led to customers rejecting the finished product. In 
contrast to this, OI results in an opening to customers and an early involvement 
of their concerns.(von Hippel, 1976, p. 213; Shaw, 1986, p. 45; Franke and von 
Hippel, 2003, p. 1212)  
OI also changed the structures of the companies. Before OI began, the 
companies had a R&D department that was solely responsible for the 
development of new products. There was a strict separation between this 
department and other departments of the company.(Ili, 2010) Since OI, this strict 
separation was abandoned and an opening of the R&D department to the other 
departments resulted.(Petroni, Venturini and Verbano, 2012, p. 147) OI is 
nowadays widely used and successful products result from OI.(Rigby and 
Zook, 2002; Ferrary, 2011) 
1.1 AIM OF THE DOCTORAL THESIS 
The first version of the European patent law (EPC) was introduced on October 
5, 1973.(EPO, 2016, p. 17) The current German patent law (PatG) is based on the 
version of May 5, 1936.(Bundesministerium der Justiz und für 
Verbraucherschutz, 2018) It is doubtful that the legislators took into account the 
requirements of the OI innovation method when drafting the laws.  
The lawmakers did not regard the differences of inventors inside and outside a 
firm. The legislator did also not expect members of a crowd, whose 
contributions form together an invention.(Dubiansky, 2006, p. 36) It may be
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assumed that the patent law was written without consideration of the properties 
of OI. Therefore, it cannot be taken for sure that the patent law and OI match 
together perfectly.  
The aim of OI is to create innovations. It may be necessary to protect the 
resulting innovations by patents. But because of the characteristics of OI, is it 
possible that a patent will be granted? What other interactions of OI with patent 
law arise? The thesis at hand analyzes these questions.  
1.2 IMPACT OF THE TOPIC 
Marketable products became more and more technically demanding. This 
development overtaxed the R&D departments of many firms. (Rothwell, 1992) 
Firms are not isolated islands. On the contrary, they are linked together in 
networks. (Richardson, 1972; Kogut, 2000) It is obvious to use these networks to 
address this problem. 
Nevertheless , R&D partnerships of firms, in order to form an OI network, were 
until the 1990s not popular in particular in low-tech industries.(Hagedoorn, 
2002) Meanwhile, the situation has changed. OI as a R&D partnership, is no 
more limited to the high-tech industry. Firms outside this business field have 
also discovered the advantages of OI.(Chesbrough and Crowther, 2006) This 
trend illustrates the increasing importance of OI.  
On the other hand the important role of patents can be learnt by the example of 
the GSM-market in the 90s of the last century, where Motorola could play a 
major role in particular because of its patents.(Bekkers, Duysters and 
Verspagen, 2002) Patents can be used as trading and bargaining 
assets.(Belleflamme, 2006, p. 283)  
This thesis deals with the relationship between OI and patent law. OI as well as 
patent law are seen as important aspects in the economic life. It can therefore be 
assumed that their relationship is also significant. 
1.3 STARTING POINT 
As a result of OI, innovations are generated, which may be patentable. When a 
patentable innovation is created, the inventor's rights arise. In particular, the 
patentable idea constitutes a property right for the inventor.(Moufang, 2017l 
Rdn. 10) Therefore, there may be automatically an intersection of OI and patent 
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law. The thesis at hand is concerned about this relationship between OI and 
patent law. 
The free revealing of new products and services can be seen as a central element 
of OI, enabling others to use and possibly further develop the products and 
services.(von Hippel and von Krogh, 2006, p. 304) On the other hand, patents 
are prohibitive rights. This means, that a patent owner may prohibit any third 
party from using his patented idea. The goal of a patent owner may be to 
restrict the use of his invention in such a way, that he can produce his products 
without competitors. An alternative aim of the patent holder may be to obtain 
license fees. The use of patented ideas can thereby be prevented or at least 
regulated by patents.(Rinken, 2017f Rdn. 44) 
The right to exclude everybody from using the idea claimed by a patent can 
only be breached by two legal means in Germany. First, the government is 
entitled due to §13 PatG to allow the use of a patent even against the will of the 
patent proprietor. So far there has only been one case where the state issued 
such an order.(Rinken, 2017c Rdn. 4) In addition, the BPatG is authorized to 
grant a compulsory license pursuant to §24 PatG, whereby a patent may be used 
on reasonable license terms. This legal instrument has also been used very 
rarely up to now.(Rinken, 2017e Rdn. 5)  
Therefore, the free flow of ideas appears to be restricted by patent law. A logical 
consequence seems to be to assume a discrepancy between OI and patent law. 
Consequently, scholars recommend abolishing patent law. They believe that 
patents hinder OI. These scholars suppose that patent law even prevents 
innovations.(von Hippel and von Krogh, 2006) 
On the other hand there are examples of OI and patent law supporting each 
other. One example is that patent law provides a marketplace for ideas, which 
promotes the transfer of ideas.(de Jong et al., 2008, pp. 39–40) 
The question of how OI should be viewed against the background of patent law 
is therefore at least not easy to answer. 
1.4 MAIN RESEARCH QUESTION 
The topic of the doctorate thesis is the relationship between OI and patent law, 
especially the influence of patent law on OI, which might be different to CI. 
Therefore, the main research question is as follows: 
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What is the relationship between patent law and OI?  
OI and CI are both methods for creating innovations. It can be assumed, that OI 
and CI have aspects, which are similar, and that there are aspects of OI different 
to CI. These different aspects have to be found to analyze the special effect of 
patent law on OI. Therefore, the research question is directed to the special 
influence of patent law on OI, without the influence of patent law on aspects, 
which are common with CI. In detail, the main research question could be 
formulated as: 
What is the relationship between patent law and OI because of the 
different properties of OI compared to CI?  
The thesis should deal with the individual rules of patent law. The main 
research question can therefore be changed as follows, wherein the main 
research question is formulated in more detail: 
Main research question 
What is the relationship between patent law and OI because of the 
different properties of OI compared to CI with respect to the single 
provisions of patent law? 
To ease the answering of the main research question, it is divided into several 
partial research questions. By answering the partial research questions, it will be 
possible to answer the main research question.  
1.5 COURSE OF THE THESIS 
The course of the thesis is explained by means of the figure 1. Then it is 
described which partial research questions are dealt with in the individual 
chapters. 
1.5.1 Survey of the course 
Figure 1 illustrates how the individual chapters of the thesis are related. 
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Figure 1: Structure of the thesis 
Chapters 1, 2 and 3: After the first chapter, the introduction, definitions are 
worked out in chapter 2. Further the limits of the research area of the thesis are 
described in the chapter 2. In chapter 3, the current state of scientific research is 
analysed.  
Chapter 4: This chapter examines whether coexistence between OI and patent 
law is possible at all. 
Chapter 5: In this chapter the points of contact between OI and patent law are 
determined. There are three points of contact: OI and patentability, OI and 
prohibition rights and OI and unlawful removal.  
Chapters 6, 7 and 8: The first point of contact, namely OI and patentability, will 
be examined in more detail. In chapter 6, the properties of an invention are first 
determined and in chapter 7 those properties that can be influenced by an 
innovation method, for example OI, will be identified. As a result it can be 
determined how an innovation method influences the properties of a resulting 
innovation of this innovation method. These results provide a grouping of 
innovation methods in the light of patent law in chapter 8.  
Chapter 9: It is checked whether this grouping also makes sense for the other 
point of contact between OI and the prohibition rights of patent law. 
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Chapter 10: It is examined in chapter 10 whether OI and the legal instrument of 
unlawful removal result also in the same grouping of innovation methods.  
Chapter 11: The theoretical findings are reviewed by empirical studies. 
Chapter 12: This chapter comprises recommendations for the legislator based 
on the findings of the thesis.  
Chapter 13: summarises different approaches to harmonise OI and patent law.  
Chapter 14: gives the user of OI recommendations to avoid legal conflicts with 
patent law.  
Chapter 15: is the summary of the thesis. 
1.5.2 Partial research questions 
The main research question is divided in partial research questions. In each 
chapter of the thesis one partial research question is answered. Chapters 1 and 
15 are exceptions. Chapter 1 is the introduction to the topic of the thesis. 
Chapter 15 summarizes the results of the individual chapters and answers the 
main research question. The chapters 2 to 14 with their partial research 
questions are described below. 
Chapter 2: Variants of innovation methods 
The second chapter describes the area under investigation of the thesis. The 
necessary restrictions are determined and the methodical procedures are 
outlined. Further, definitions for important items will be found in case there are 
no generally accepted definitions.  
The particularly important part of this chapter deals with the definition of OI. 
The relevant variants of innovation methods will also be determined. For this 
reason, the first research question arises as: 
First research question 
Which different variants of innovation methods can be distinguished? 
Chapter 3: State of the scientific research 
In the third chapter, the scientific literature is examined. It will be analyzed to 
what extent current scientific research can serve to answer the main research 
question. 
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Second research question 
What can the current scientific research contribute to answering the 
main research question? 
Chapter 4: Coexistence of OI and patent law 
The next step will be to clarify whether OI and patent law can coexist at the 
same time at all. Only if OI and patent law can exist at the same time without 
excluding each other, it makes sense to examine the relationship between OI 
and patent law. 
This question is justified because there are opinions that see a contradiction 
between OI and patent law.(Alexy, Criscuolo and Salter, 2009; Wilson, 2009; 
Hrdy, 2012) On the other hand, there are voices that speak of synergy 
effects.(Ordover, 1991, p. 55; Murray and Stern, 2007, pp. 649, 683; Aoki and 
Schiff, 2008; Gallini, 2014; Hagedoorn and Zobel, 2015) 
Therefore, it will be examined, whether OI and patent law are principally 
compatible. Particularly, it will be analyzed, whether OI and patent law are 
controversial because of their mere nature. Therefore, the partial research 
question of this chapter is as follows: 
Third research question 
 Is there a fundamental conflict between OI and patent law? 
Only if this is not the case there can be a direct relationship between patent law 
and OI. Otherwise patent law and OI belong to different spheres, wherein a 
direct relationship is not possible.  
Chapter 5: Touchpoints between OI and patent law 
The next relevant aspect is to identify the possibilities of interaction between OI 
and patent law. It is certainly one connection between OI and patent law that 
the innovations of OI can be patented. But, maybe patent law can also have an 
impact on the innovation process itself. Furthermore, there can be more ways of 
interaction between OI and patent law. 
Fourth research question 
 What are the touchpoints between OI and patent law? 
In this context, the result of an innovation process, the innovation (Braun, 1991, 
p. 3), and the subject matter of patent law, namely the invention, will be 
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compared.(Keukenschrijver, 2016b Rdn. 6-10; Kraßer and Ann, 2016, §1 Rdn. 15-
24; Moufang, 2017a Rdn. 15) In particular, the conditions that must be fulfilled 
that an innovation can be regarded as invention in the sense of patent law will 
be determined.  
It is also to clarify whether an innovation according to OI can fulfill these 
requirements of an invention at all. The question that is being clarified here is 
therefore whether an innovation according to OI can become an invention due 
to patent law.  
Further, there are the additional points of contact, namely OI and the 
prohibition rights as well as OI and the legal instrument of unlawful removal. 
Chapter 6: Properties of an invention 
The characteristics of an invention that influence the behavior of patent law are 
determined. For example, the properties that decide patentability are searched. 
The characteristics of an invention that are a prerequisite for an invention are 
disregarded. These characteristics must be fulfilled anyway, so that the patent 
law is relevant. Instead, the properties that influence the effect of patent law are 
to be determined. 
One possibility of influence is that patent law lays down requirements that 
determine the patentability of an invention. It can therefore be examined to 
what extent an innovation of a special method of innovation meets or violates 
these requirements. In this way it can be determined whether the choice of 
innovation method has an influence on the patentability of the innovation in 
question. 
Patent law deals with inventions and determines the necessary requirements of 
an invention to be patentable.(Kraßer and Ann, 2016, §25) These requirements 
can be regarded as characteristics of an invention. For example, an invention 
may be new or not. This characteristic of novelty of the invention is one of those, 
which decide about the granting of the invention.(Keukenschrijver, 2016g; 
Kraßer and Ann, 2016, §17; Moufang, 2017b) 
Therefore, the properties of an invention due to patent law are searched for:  
Fifth research question 
Which are the properties of an invention due to patent law? 
 Introduction  9 
 
 
 
 
 
Those provisions of patent law have to be analyzed, which describe the 
properties of an invention, whereby these properties control the flow of patent 
law. 
Chapter 7: Relevant properties of an invention 
The properties of an invention due to patent law are examined to determine 
whether they are relevant in the light of the innovation method chosen. This 
means that those characteristics of an invention are sought which behave 
differently depending on the selected innovation method. 
Sixth research question 
Which properties of an invention due to patent law behave differently 
depending on the selected innovation method? 
Such characteristics of an invention are in particular novelty, inventive step, 
mention of the inventor and ownership of the invention.(Keukenschrijver, 
2016g, 2016j, 2016l; Kraßer and Ann, 2016, §§17, 18 and 19; Moufang, 2017b, 
2017g, 2017l) 
Chapter 8: Groups of innovation methods 
The study of the properties of an invention under patent law can be used to 
evaluate the variants of innovation methods. This can lead to a new grouping of 
the innovation methods due to OI and CI. 
Seventh research question 
Which are the groups of innovation methods from the standpoint of 
the properties of an invention due to the patent law? 
Chapter 9: OI and prohibition rights 
The prohibition rights allow a patent owner to prohibit the use of the protected 
invention.(Keukenschrijver, 2016o, 2016c, Rinken, 2017f, 2017a) Therefore, an 
effect on an innovation method or on the result of the innovation method, 
namely the innovation, may result from the prohibition rights of patent law. 
Particularly, it will be checked whether the grouping found is also valid with 
regard to the prohibition rights. 
Eighth research question 
Which are the groups of innovation methods from the standpoint of 
the prohibition rights of patent law? 
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Chapter 10: OI and unlawful removal 
An invention is deemed to have been withdrawn unlawfully if a person who is 
not entitled files a patent application for this invention.(Keukenschrijver, 2016n; 
Moufang, 2017n) Therefore, a further effect on the innovation method or the 
result therefore, the innovation, may result from the legal instrument of 
unlawful extraction. It is to clarify whether the grouping of innovation methods 
already identified remains in place even against the background of the legal 
instrument of unlawful removal. 
Ninth research question 
Which are the groups of innovation methods from the standpoint of 
the legal instrument of unlawful removal of patent law? 
Chapter 11: Empirical studies 
The empirical studies serve to check the theoretical findings and exclude the 
possibility of a serious error in the theoretical work of the thesis. 
Tenth research question 
Can the theoretical results be falsified by empirical studies? 
Chapter 12: Proposals to amend patent law 
The findings of the thesis are used to make proposals to the legislator to amend 
patent law with respect to the needs of OI.(Meitinger, 2016, 2017a, 2017d) 
Eleventh research question 
Which amendments of patent law make sense from the standpoint of 
OI? 
Chapter 13: Miscellaneous approaches 
In this chapter various legislative and judicial proposals, which do not aim for 
an amendment of patent law, were discussed. Further, new technologies are 
discussed that may lead to a better compatibility of OI and patent law. 
Twelfth research question 
What other possibilities exist to amend the situation for OI with 
regard to patent law? 
Chapter 14: Recommendations for users of OI 
Recommendations are given to users of OI to avoid problems with the patent 
law. 
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Thirteenth research question 
Which recommendations for users of OI make sense from the 
standpoint of the patent law? 

  
 
 
 
2 LIMITATIONS AND DEFINITIONS 
This chapter first describes the area of examination of the thesis. Then, the 
methodical procedures for the discussion of legal texts are presented. Further, 
definitions are provided for the major terms which are needed in the thesis. The 
term invention in the sense of patent law is developed from case law. 
Furthermore, the different variants of OI which have to be examined will be 
defined. 
2.1 FIRST RESEARCH QUESTION 
The most important part of this chapter is to identify the different variants of 
innovation methods. For this reason, the first research question relates to these 
variants of innovation methods. 
First research question 
Which different variants of innovation methods can be distinguished? 
2.2 LIMITATIONS 
The scope of the thesis is determined by describing its limits. 
2.2.1 Patent law 
This thesis is based on German and European patent law. It can be stated, that 
there is no crucial difference between both. There is almost always a 
corresponding European regulation to a provision of the German patent law 
and vice versa. Indeed, there is even almost the same wording of corresponding 
provisions.(Schulte, 2017, pp. XIII–XVIII) Since German and European patent 
law is considered for Germany, the results initially apply to Germany. 
However, the knowledge gained can be applied analogously to other countries. 
The case law of the German courts and the EPO will be used to interpret patent 
law. The national jurisprudence outside Germany concerned with EPC will not 
be regarded. The relevant German courts are the German Federal Patent Court 
(BPatG), Higher Regional Courts (OLGs), which are concerned with patent law, 
and the Federal Supreme Court (BGH). Moreover, the case law of the EPO is 
also taken into account. 
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2.2.2 Open innovation 
It is assumed that an OI innovation process does have same and different effects 
on the resulting innovation compared to a CI innovation process. These 
different impacts result from different properties of OI in comparison with CI. 
These different properties will be examined to determine whether they are 
relevant before the background of patent law. Only those characteristics of OI 
that have an impact on the resulting innovation and are significant from the 
point of view of patent law will be examined. 
2.3 METHODICAL PROCEEDING 
The wording of law does not always properly fit to the situation of real life. 
Therefore, legal texts have to be clarified before the background of real life 
situations. As a result law has to be interpreted in order to be able to be applied 
on the concrete real life situation.(Barak, 2005, p. xv; Van Schooten, 2007, p. 3; 
Slocum, 2017, pp. 4–5) 
The various methods to interpret a legal situation belong to the hermeneutic 
approach.(Levinson and Mailloux, 1991, pp. ix–xiii) In case the application of a 
first method does not lead to a clear understanding another method can be used 
until a convincing legal interpretation due to the concrete real life situation is 
reached.  
In a first step to interpret a legal text, it is important to define the meaning of the 
single words of a provision. In a next step, there will be recognized the context 
of the words within the law. In a third step, if necessary, it will be regarded the 
motivation of the lawmaker. The question is what did the legislator want? By 
doing so, the intention of the lawmaker can be understood and therefore it is 
possible to apply the provision concerned on situations, which the lawmaker 
wanted to clarify. Another possibility of interpretation is to look at the 
circumstances under which the provision arose and determine the situations for 
which the provision in question was intended. 
There are the following basic hermeneutical methods to interpret a legal text: 
 Grammatical interpretation: method based on the wording of the 
provision (Mueller-Vollmer, 2006, p. 3; Jungmeister, 2016, p. 55) 
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 Systematical interpretation: method based on the context of the 
respective paragraph within the law (Schweighofer, 1999, p. 26; 
Jungmeister, 2016, p. 55) 
 Historical interpretation: method due to the history of origin.  What 
can the history of the law's origin tell us about its possible and 
appropriate application? (Schweighofer, 1999, p. 26; Jungmeister, 
2016, p. 56) 
 Teleological interpretation: method based on object and purpose. 
What did the legislator want to clarify with this legal regulation? 
What was his intention? (Schweighofer, 1999, p. 26; Jungmeister, 
2016, p. 56) 
2.4 DEFINITIONS 
In case there is no generally accepted definition of a term needed for the thesis 
an appropriate definition for the purposes of the thesis will be formulated.  
2.4.1 Invention 
Due to §1(1) PatG the subject matter, which can be protected by patent law is 
called invention. The term invention is not legally defined.(Braitmayer, 2011 
Rdn. 121; Moufang, 2017a Rdn. 14) Therefore, it is the task of jurisprudence to 
clarify, what an invention in terms of patent law should be.  
The same applies to the European patent law. Article 52(1) EPC uses also the 
term invention as subject matter for which a patent can be granted. But there is 
also no definition by the patent law.(Visser, 2017, pp. 56–57)  
Definition with the help of German case law 
It was intended by the lawmaker to omit the definition of the term 
invention.(Braitmayer, 2011 Rdn. 121) By doing so the jurisprudence is enabled 
to define as invention what is currently regarded as technical teaching.(Schade, 
1972; BGH, 1978a; van Raden, 1995; Kraßer, 2001; Moufang, 2017a)  
Actually, there is no generally accepted definition.(Bartenbach and Volz, 2012, 
§2 Rdn. 2) But, there are several definitions, which enjoy a high level of 
acceptance.  
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The Federal Supreme Court defined the term invention as follows: 
“…eine Lehre zum planmäßigen Handeln unter Einsatz beherrschbarer 
Naturkräfte zur Erreichung eines kausal übersehbaren Erfolges;…“(BGH, 1969) 
(Translation by the author: a teaching for planned action using controllable 
forces of nature to achieve a causally overseeable success) 
This definition is well-known under the buzzword "red dove" (“Rote Taube”). 
According to this definition patentability, in particular novelty and 
inventiveness, is not a requirement of an invention. Therefore, there is an 
invention, even if the invention is not new and not inventive in terms of patent 
law. But, the technical aspect is a necessity of an invention.  
The definition of “red dove” does not seem to be clear, because even the courts 
and the patent offices had problems to deal with. Especially the requirement of 
technical character led to difficulties.(BGH, 1980, 1986) Therefore, the definition 
“red dove” was criticized heavily.(Kolle, 1977; Nack, 2014; Kraßer and Ann, 
2016, §11 Rdn. 2-3) 
Based on the definition “red dove”, a further definition of the term invention 
was found: 
„Eine Erfindung im Sinne des Patentrechts ist eine technische Lehre. Dies setzt 
voraus, dass sie eine konkrete Handlungsanweisung gibt, einen praktischen 
Nutzen hat, in wiederholbarer Weise realisierbar ist und die technische Lösung 
einer technischen Aufgabe durch technische Überlegungen darstellt.“(Moufang, 
2017a Rdn. 15) (Translation by the author: An invention in the sense of patent 
law is a technical teaching. This presupposes that it gives concrete instructions 
for action, has a practical benefit, is repeatable and represents the technical 
solution of a technical task through technical considerations.) 
A definition, which is used quite often, is as follows: 
“… die Erfindung [ist] eine auf schöpferischer Leistung beruhende technische 
Lehre zum planmäßigen Handeln…”(BGH, 1958, 1977; Bartenbach and Volz, 
2012, §2 Rdn. 2) (Insertion in square brackets by the author) (Translation by the 
author: ... the invention [is] a technical teaching based on creative achievement 
for planned action…) 
In a similar manner Braitmayer defines:  
“…[eine] Erfindung [ist] eine Lehre, durch die eine praktische Anweisung zum 
Lösen eines (bestehenden) techn[ischen] Problems mit bestimmten konkreten 
techn[ischen] Mitteln gegeben wird.“(Braitmayer, 2011 Rdn. 121) (Insertions in 
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square brackets by the author) (Translation by the author: ...[an] invention is a 
teaching that gives practical instructions for solving an (existing) techn[ical] 
problem with certain concrete techn[ical] means.) 
Patent law is not limited to a single inventor making the invention. Instead, 
there can be several inventors in accordance with §6 sentence 2 PatG.(Moufang, 
2017l Rdn. 20) In this case the invention is made by several inventors, whose 
contributions form together the inventive activity due to §4 sentence 1 PatG. 
Therefore, the single contributions do not have to be inventive in terms of 
patent law. But, every single contribution must be at least a creative 
act.(Windisch, 1980; Kraßer and Ann, 2016, §19 Rdn. 17-21) 
Summarizing the above mentioned, characteristics of an invention are that there 
is a technical character and an unlimited number of inventors can be involved. 
The invention does not have to be new or inventive. 
Definition with the help of European case law 
EPC does also not comprise a legal definition of the term invention. But at least, 
article 52(1) EPC describes, that an invention must lie in a field of technology. 
European case law has therefore established that an invention must have a 
technical character.(EPO, 2001b, 2004a, 2008b) 
But European patent law has determined what is excluded as invention. Article 
52(2) EPC designates objects which are not patentable due to lack of technical 
character. According to patent law, the following subjects do not have a 
technical character under patent law: discoveries, scientific theories, 
mathematical methods, aesthetic creations, plans, rules and procedures for 
mental activities, for games or for business activities, as well as programs for 
data processing facilities.(Visser, 2017, pp. 57–64) Further, only methods and 
products can be protected by patent law. Services cannot be protected since they 
are not technical.(Moufang, 2017a Rdn. 17) 
The legislator has not imposed any restrictions on the number of inventors. 
According to article 60(1) sentence 1 EPC the inventor is entitled to the right to 
the invention. This comprises also a community of several inventors, who have 
the right to the invention in common.(Visser, 2017, pp. 129–130) 
It is therefore also clear from European case law that an invention must be 
technical and can be created by any number of inventors. 
 Thomas Heinz Meitinger        18 
 
 
Result 
German and European case law define the term invention in the same way. An 
invention must have technical character. Therefore, for example, business 
models, services and mathematical formulas cannot be granted as patents 
because of lack of a technical character. Another requirement of an invention is 
that the invention is the result of a mental activity of a human being.(Deutsches 
Patentamt, 1951; Mediger, 1952, p. 67; Kraßer and Ann, 2016, §11 Rdn. 4; 
Meitinger, 2017d, p. 149)  
It is justifiable to regard it as a condition of an invention that the invention has 
been uttered, i.e. that it has left the sphere of the inventor's brain. Only if the 
invention has left the world of thoughts of the inventor can it lead to legal 
rights.(Bacher, 2015 Rdn. 40) This characteristic is not taken into account, since 
inventions which have not been expressed can be regarded as not existing. 
A definition of an invention due to patent law for the purposes of this thesis is 
as follows: 
Invention 
An invention is a technical teaching, which is the achievement of one 
or several human beings. 
2.4.2 Innovation 
For the economist Joseph Alois Schumpeter, an innovation represents a new 
combination of factors that lead, for example, to a new product, the introduction 
of a new production method or the development of a new market.(Schumpeter, 
1926, pp. 100–101)  
Further definitions of the term innovation are the following. Braun defines 
innovation as: 
“Innovationen sind revolutionierende Neuerungen im Rahmen 
unternehmerischer Tätigkeit.”(Braun, 1991, p. 3) (Translation by the author: 
Innovations are revolutionary novelties in the context of entrepreneurial 
activity.) 
 Limitations and Definitions  19 
 
 
 
 
 
Grupp provides another definition: 
“Innovation bezieht sich als Substantiv auf eine realisierte Menge von 
Ideen.”(Grupp, 1997, p. 15) (Translation by the author: Innovation as a noun 
refers to a realized set of ideas.) 
Hauschildt defines an innovation as: 
“Innovationen sind im Ergebnis qualitativ neuartige Produkte oder Verfahren, 
die sich gegenüber dem vorangehenden Zustand merklich – wie immer das zu 
bestimmen ist – unterscheiden.”(Hauschildt, 2004, p. 7) (Translation by the 
author: Innovations are qualitatively new products or processes that differ 
noticeably from the previous state - however you determine it.) 
Drucker defines innovation as follows: 
“…Veränderung von Erträgen aus eingesetzten Ressourcen…”(Drucker, 1986, 
p. 62) (Translation by the author: ...Change in income from resources 
employed...) 
Another definition was provided by Urabe: 
“Innovation consists of the generation of a new idea and its implementation into 
a new product, process, or service, leading to the dynamic growth of the 
national economy and the increase of employment as well as to a creation of 
pure profit for the innovative business enterprise.”(Urabe, 1988, p. 3) 
There are innovations as products, processes, services, business models, games 
and as software. Therefore, an innovation is not restricted to the technical field. 
An innovation does not need to have a technical character. But, an innovation 
must serve economic aims.(Drucker, 1986, p. 62; Garcia and Calantone, 2002) 
The definitions comprise also the property of novelty. An innovation must be 
new. However, it is sufficient if the innovation is new at least for a certain group 
of people. It is enough for fulfilling the novelty requirement if the innovation is 
for example new for the members of the organization, which uses the 
innovation as a product or a service. Another possible group could be the 
members of a market for which the innovation is novel.(Garcia and Calantone, 
2002) 
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An innovation can therefore for the purposes of the thesis at hand be defined as: 
Innovation 
An innovation is the result of an innovation process, wherein the 
innovation can be a product, process, service or other kind of 
economical object, and which is with some regard new. 
An innovation is characterized as a result of an innovation process, wherein the 
corresponding innovation process can be one by OI or CI. The term innovation 
is not limited to a special type of innovation method. 
2.4.3 Closed innovation 
To distinguish between OI and CI, it is necessary to have organizational 
boundaries, because only under this condition a clear distinction between an 
innovation process within or outside an organization is possible. Therefore, an 
organization with boundaries is necessary to determine whether an innovation 
process was carried out according to CI or OI.(Loren, 2011, p. 5) 
CI is a method for developing new products or services, wherein the entire 
innovation process is embedded in one single organization. Therefore, CI is a 
method for generating an innovation, such as a product or a service, wherein all 
the contributions to the innovation process come from the members of one 
single organization. The organization can be for example a firm or an university. 
An innovation process by CI is closed to the outside world of the organization 
concerned. A CI innovation is developed entirely within the company 
boundaries with its own resources.(Chesbrough, 2003, p. xx; Loren, 2011, p. 5)  
There is an innovation by CI if this innovation is developed within an 
organization by its own members, for example employees. This results in the 
two essential characteristics of CI: 
 one organization and 
 internal inventors. 
Therefore, a definition of CI is as follows: 
Closed Innovation (CI) 
CI is an innovation method for creating an innovation for an 
organization, wherein only internal inventors and only this 
organization is involved in the innovation method. 
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Inventors are those participants in an innovation process who make a creative 
contribution to the resulting innovation. 
2.4.4 Open innovation 
There is no generally accepted definition of the term open innovation.(Braun, 
2012, p. 4) Therefore, based on the scientific literature, a definition of OI which 
is appropriate for the thesis is developed. In addition, possible variants of OI are 
determined from the general definition for OI and the definition for CI. 
Definitions of the scientific literature 
Chesbrough provided in his well-known book “Open innovation. The new 
Imperative for Creating and Profiting from Technology” the following 
definition:  
“Open Innovation means that valuable ideas can come from inside or outside 
the company and can go to market from inside or outside the company as well. 
This approach places external ideas and external paths to market on the same 
level of importance as that reserved for internal ideas and paths to market 
during the Closed Innovation era.”(Chesbrough, 2003, p. 43)  
This definition describes the important aspect that the origin of an idea should 
not matter. As a consequence, an idea from outside should not be rejected 
because of this reason. If an idea comes from outside the inventors concerned 
are external inventors.  
Three years later Chesbrough defined in a shorter way: 
“Open Innovation is the use of purposive inflows and outflows of knowledge to 
accelerate internal innovation, and expand the markets for external use of 
innovation, respectively”(Chesbrough, 2006, p. 1)  
Gassmann and Enkel state: 
“Open innovation means that the company needs to open up its solid 
boundaries to let valuable knowledge flow in from the outside in order to create 
opportunities for co-operative innovation processes with partners, customers 
and/or suppliers. It also includes the exploitation of ideas and IP in order to 
bring them to market faster than competitors can.”(Gassmann and Enkel, 2004, 
p. 2) 
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The term OI does not only comprise the process of creating an innovation, but 
also the steps of collecting and evaluating of ideas.(Blohm, 2013, pp. 41–42)  
Consequently, West and Gallagher define OI as follows: 
“We define open innovation as systematically encouraging and exploring a 
wide range of internal and external sources for innovation opportunities, 
consciously integrating that exploration with firm capabilities and resources, 
and broadly exploiting those opportunities through multiple channels.”(West 
and Gallagher, 2006, p. 320) 
Dittrich and Duysters describe the properties of OI as: 
“The system is referred to as open because the boundaries of the product 
development funnel are permeable. Some ideas from innovation projects are 
initiated by other parties before entering the internal funnel; other projects leave 
the funnel and are further developed by other parties.”(Dittrich and Duysters, 
2007, p. 512) 
Lichtenthaler provides the following definition: 
“Open Innovation is defined as systematically performing knowledge 
exploration, retention, and exploitation inside and outside an organization´s 
boundaries throughout the innovation process.”(Lichtenthaler, 2011, p. 77)  
In this sense, there is already OI if the innovation process is led by two firms, 
even if both firms keep the innovation process secret. Alone the fact that the 
innovation process does not run exclusively within one single company is 
sufficient to categorize it as an OI project.  
In summary, therefore, OI is characterized by the fact that an innovation process 
results in an innovation, with at least part of the innovation process taking place 
outside the organization concerned. OI can therefore be defined as: 
Open Innovation (OI) 
OI is an innovation method for creating an innovation for an 
organization, wherein at least one step of the innovation method is 
outside this organization. 
This definition of OI is very broad. In using this definition, there is no risk to 
exclude embodiments of OI. Therefore, the results of the thesis, based on this 
broad definition, can be regarded as not restricted to special embodiments of OI. 
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Steps of the innovation process are only those that contribute to the innovation 
process. Other activities, such as the administration of a website for supporting 
the innovation process, should not be understood as steps of the innovation 
process in terms of this definition. Steps in the innovation process are therefore 
only those that could comprise an inventive activity. The external step can be 
carried out by an external inventor or within another company. 
 
Figure 2: Basic situation of OI 
The figure 2 shows the step 3 outside the organization as part of the innovation 
process, which is characteristic for OI. 
2.4.5 Three variants of OI 
Definitions of variants of OI are obtained through two approaches, on the one 
hand based on the definition of OI and on the other hand by using the definition 
of CI as a starting point. This procedure, i.e. using the definitions of OI as well 
as of CI as origin points, is intended to prevent a variant of OI from being 
overlooked. 
First derivation 
The above developed definition of OI is: 
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Open Innovation (OI) 
OI is an innovation method for creating an innovation for an 
organization, wherein at least one step of the innovation method is 
outside this organization. 
The essential aspect of this definition is the step of the innovation process, 
which is outside the organization. This step distinguishes OI from CI. This 
external step can take place in different ways. 
The organization can use an external inventor to develop the external step of the 
innovation, wherein this inventor is not a member of another organization, 
which takes part in the innovation process.    
Alternatively, the external step of the innovation process can result from 
developing an innovation together with another organization. In this case, an 
innovation is developed by at least two organizations. This variant of OI can 
therefore be seen as a R&D cooperation. 
There is also a third option, wherein the organization develops the innovation 
together with one or several other organizations. Additionally one or several 
external inventors are involved in the innovation process.  
Therefore, there are three different variants of OI, i.e. one organization develops 
the innovation with at least one external inventor, two or more organizations 
develop the innovation together, and the third variant is that two or more 
organizations develop the innovation with at least one external inventor. 
Second derivation 
Another way to develop variants of OI is not based on the definition of OI, but 
on the definition of CI. 
Closed Innovation (CI) 
CI is an innovation method for creating an innovation for an 
organization, wherein only internal inventors and only this 
organization is involved in the innovation method. 
CI and OI are complementary concepts. In other words, if an innovation did not 
come from OI, it is an innovation because of CI and vice versa. Therefore, if 
there is no CI innovation, it must be one from an OI project. 
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The modification of one or both properties of CI (only internal inventors and 
only one organization) must lead to a variant of OI. There are therefore three 
alternatives for OI outgoing from the properties of CI. 
The variants of OI are as follows: 
Variant 1 of Open Innovation 
One organization and at least one external inventor 
Variant 2 of Open Innovation 
Two or more organizations and internal inventors 
Variant 3 of Open Innovation 
Two or more organizations and at least one external inventor 
Therefore, the variants resulting from both approaches are identical. These three 
variants of OI are used for further examinations. Inventors are those 
participants in an innovation process who make a creative contribution to the 
resulting innovation. 
The variant 1 can be named as OI with-an-external-inventor. The variant 2 can 
be called as firm-to-firm OI (Hagedoorn and Zobel, 2015, p. 1050), because 
several organizations for example firms are involved. Consequently, the variant 
3 is named as firm-to-firm OI with-an-external-inventor.  
2.4.6 Variant 1 of OI 
Variant 1 of OI covers those types of innovation methods whose innovation 
process takes place within one single organization, with at least one external 
participant. 
Variant 1 of Open Innovation 
One organization and at least one external inventor 
2.4.7 Variant 2 of OI 
Variant 2 describes two or more organizations with internal inventors. An 
internal inventor is one who belongs to one of the involved organizations. The 
inventor may also belong at the same time to two or more involved 
organizations. Variant 2, for example, describes a R&D cooperation in which 
several companies are involved.(Janeiro, Proenҫa and da Conceiҫᾶo Gonҫalves, 
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2013, p. 2017) For example, a company can enter into a R&D cooperation with a 
supplier, with the respective R&D departments being combined.(Bund, 2000, p. 
176) Since particularly several companies carry out an OI project together in this 
variant, this variant 2 of OI is called firm-to-firm OI.(Hagedoorn and Zobel, 
2015, p. 1050) 
Variant 2 of Open Innovation 
Two or more organizations and internal inventors 
2.4.8 Variant 3 of OI 
Variant 3 describes two or more organizations with an external inventor. An 
external inventor is one who does not belong to any of the two or more 
organizations involved in the OI project. Variant 3, for example, comprises open 
innovation communities, which have a large number of members with at least 
two firms and additionally external inventors and whose composition of the 
community of inventors may be subject to constant change.(Faber, 2008, p. 67) 
Since this variant not only involves several organizations in the OI project, but 
also at least one external inventor, this variant can be referred to as firm-to-firm 
OI with-an-external-inventor. 
Variant 3 of Open Innovation 
Two or more organizations and at least one external inventor 
2.4.9 Crowdsourcing 
Crowdsourcing is a made-up word consisting of crowd and outsourcing.(Howe, 
2006) Crowdsourcing can therefore be understood roughly in the sense that an 
outsourced crowd is used to carry out activities for a company.  
Crowdsourcing can be used to process repetitive and non-inventive activities 
through a crowd. On the other hand, crowdsourcing can be applied to generate 
innovations.(Franke and Shah, 2003; Franzoni and Sauermann, 2014; Hartweg et 
al., 2015, p. 4) In the latter case, crowdsourcing forms part of OI.(Sloane, 2011, p. 
3)  
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Figure 3: First variant of crowdsourcing 
 
Figure 4: Second variant of crowdsourcing 
The figures 3 and 4 show different variants of crowdsourcing. In the first variant 
there are several external steps of the innovation process, whereby there is an 
internal step switched between them. The second variant shows a sequence of 
external steps of the innovation process. 
There is no generally accepted definition of crowdsourcing.(Estelles-Arolas and 
Gonzalez-Ladron-de-Guevara, 2012) But, there are different variants of 
definitions of crowdsourcing. Brabham defines crowdsourcing as: 
“Crowdsourcing is not merely a web 2.0 buzzword, but is instead a strategic 
model to attract an interested, motivated crowd of individuals capable of 
providing solutions superior in quality and quantity to those that even 
traditional forms of business can.”(Brabham, 2008, p. 79) 
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Porta et al. describe: 
“A second way emerging technologies enable new value through customer 
intimacy is via ‘‘crowdsourcing’’ and ‘‘crowdsupport.’’ These terms refer to 
enlisting customers to directly help an enterprise in every aspect of the lifecycle 
of a product or service.”(Porta et al., 2008, p. 14) 
Sloane regards as crowdsourcing: 
“Crowdsourcing is one particular manifestation of OI. It is the act of 
outsourcing a task to a large group of people outside your organization, often 
by making a public call for response. It is based on the open source philosophy 
which used a large ‘‘crowd’’ of developers to build the Linux operating 
system.”(Sloane, 2011, p. 3) 
Röller et al. define crowdsouring as: 
„Crowdsourcing bezeichnet die Auslagerung traditionell interner Teilaufgaben 
über eine Internetplattform an eine Gruppe freiwilliger User (die 
„Crowdworker“), die in Zusammenarbeit oder wettbewerbsorientiert an 
Lösungen arbeiten. Es kann sich um eine Vielzahl von Teilaufgaben aber auch 
um hochkomplexe, schwierige Aufgaben handeln, die nur durch das Netzwerk 
der User, Spezialwissen und Ideenreichtum lösbar sind. Crowdsourcing kann 
intern im Unternehmen mit festangestellten Mitarbeitern, extern oder in einer 
Kombination erfolgen.“(Röller, Seidel and Schlegel, 2018 Rdn. 1) (Translation by 
the autor: Crowdsourcing refers to the outsourcing of traditional internal 
subtasks via an Internet platform to a group of voluntary users (the 
"crowdworkers") who work together or competitively on solutions. It can be a 
multitude of subtasks but also highly complex, difficult tasks that can only be 
solved through the network of users, specialist knowledge and a wealth of 
ideas. Crowdsourcing can take place internally in the company with permanent 
employees, externally or in a combination.) 
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Another definition is as follows: 
„Crowdsourcing ist die Strategie des Auslagerns einer üblicherweise von 
Erwerbstätigen entgeltlich erbrachten Leistung durch eine Organisation  oder 
Privatperson mittels eines offenen Aufrufes an eine Masse von unbekannten 
Akteuren, bei dem der Crowdsourcer und/oder die Crowdsourcees frei 
verwertbare und direkte wirtschaftliche Vorteile erlangen.“(Papsdorf, 2009, p. 
69) (Translation by the author: Crowdsourcing is the strategy of outsourcing a 
service usually provided in return for payment by an organization or private 
individual by means of an open call to a mass of unknown actors, in which the 
crowdsourcer and/or crowdsourcees gain freely usable and direct economic 
advantages.) 
A further definition is as follows: 
“Open Innovation ist eine wesentliche Ergänzung der internen Ideenfindung 
und Produktentwicklung eines Unternehmens. Eine Variante ist das 
Crowdsourcing. Hierbei wird eine große Zahl von Personen aufgefordert, zu 
einer vorgegebenen Problemstellung Ideen und Lösungen 
einzubringen.“(Geschka and Meitinger, 2016, p. 28) (Translation by the author: 
Open innovation is an essential complement to a company's internal 
brainstorming and product development. One variant is crowdsourcing. A large 
number of people are invited to contribute ideas and solutions to a given 
problem.) 
Summarizing the above, the following aspects can be seen as characterizing 
crowdsourcing: 
 Outsourcing of tasks of an organization, wherein 
 members of a crowd perform these tasks. 
A crowd can become a community, resulting in a lasting, productive 
cooperation between the crowdsourcer and the crowdsources, the members of 
the crowd. Therefore, if a crowd becomes a community a crowdsourcer can 
permanently benefit from the crowd.(Franke and Shah, 2003, pp. 164–166; 
Krogh, Spaeth and Lakhani, 2003, p. 1217; Meitinger, 2016, pp. 532–533) 
It is possible, that crowdsourcing is processed with a crowd within one 
organization. This variant of crowdsourcing will not be recognized, because it 
lacks the property of at least one external step of the innovation process.  
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Therefore, the definition of crowdsourcing is as follows:  
Crowdsourcing 
Crowdsourcing as variant of OI is an innovation process for creating 
an innovation for an organization, wherein at least one step of the 
innovation process is conducted by a crowd outside the organization. 
If crowdsourcing is organized by only one organization, it can be assigned to 
variant 1 of OI, since one organization and several external inventors are 
involved. If two or more organizations jointly organize the crowdsourcing 
project, a variant 3 of OI is on hand. For this reason, crowdsourcing can be OI 
with-an-external-inventor or firm-to-firm OI with-an-external-inventor. 
2.5 ANSWER TO THE FIRST RESEARCH QUESTION 
Definitions for CI and OI were developed from which the variants of the 
innovation methods could be derived. 
Definitions of CI and OI: 
Closed Innovation 
CI is an innovation method for creating an innovation for an 
organization, wherein only internal inventors and only this organization 
is involved in the innovation method. 
Open Innovation 
OI is an innovation method for creating an innovation for an 
organization, wherein at least one step of the innovation method is 
outside this organization. 
There are four different variants of innovation methods: 
Closed Innovation (CI) 
One organization and internal inventors 
Variant 1 of Open Innovation (OI with-an-external-inventor) 
One organization and at least one external inventor 
Variant 2 of Open Innovation (firm-to-firm OI)  
Two or more organizations and internal inventors 
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Variant 3 of Open Innovation (firm-to-firm OI with-an-external-
inventor) 
Two or more organizations and at least one external inventor 
 

  
 
 
 
3 STATE OF THE SCIENTIFIC RESEARCH 
The purpose of this chapter is to provide an overview of the current scientific 
research on OI before the background of patent law. It is intended to clarify 
whether the main research question remained unresolved by the scientific 
research up to now.  
3.1 SECOND RESEARCH QUESTION 
The state of scientific research will be reviewed to clarify, whether it can be used 
to answer the main research question. 
Second research question 
What can the current scientific research contribute to answering the 
main research question? 
3.2 CURRENT RESEARCH FIELDS 
The current scientific research focuses in particular on two topics. It is discussed 
whether there is a controversy between patent law and OI. On the other hand 
the scientific research examines the possibility of coexistence of OI and patent 
law. These main topics can be divided into the following sub-topics. 
Controversy between patent law and OI: 
 Fundamental conflict between OI and patent law: It is discussed, 
whether there is a fundamental conflict between OI and patent law.  
 Patent law and OI as each excluding alternatives: It has been described 
that it makes sense to decide whether patent law or OI should be used in 
a specific situation. 
 Patent ecosystem: The abolition or suspending of patents with the 
example of patent ecosystems is discussed as one possibility to bring 
forward OI. 
 OI communities: OI communities are being examined which want to 
abolish patents. 
 Tragedy of anticommons: A tragedy of anticommons has been found, 
which results from an underuse of inventions because of patents. This 
effect can adversely affect OI. 
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 Sequential patents: A sequence of patents can hinder the creation of 
innovations for example by OI.  
 Patent breadth and duration and OI: A high patent breadth and a long 
patent duration can hinder OI. 
Given these considerations and findings, the question arises as to whether OI 
and patent law can exist simultaneously.  
On the other hand, the current scientific research examines how patent law and 
OI work together or support each other. These topics can be described as 
follows: 
Coexistence of patent law and OI: 
 Public knowledge base: Patent registers are used as knowledge base for 
OI. 
 Search for appropriate OI partners: It is described that information on 
current technical developments can be found on the basis of patent 
registers. This information can be used, for example, to find suitable 
partners for OI projects. 
 Market place: Patent law can support OI projects by creating a market 
place for ideas. 
 Crowdsourcing for searching prior art: The evaluation of the 
patentability of patent applications by crowdsourcing is also a topic of 
the scientific research. 
 License out: Licensing as a form of using patent law was analyzed, 
especially as a way to foster inside-out OI. 
 IPR Management because of OI: It was found that OI requires a new 
type of IPR management. 
 Absorptive capacity: It is described that OI should not or cannot replace 
R&D capabilities, but rather that OI is complementary to own 
development capabilities. 
 Incentive theory: The prospect of patents can stimulate innovation 
activity.(Keukenschrijver, 2016q Rdn. 68)  
 New professions: The concurrence of OI and patent law leads to the 
emergence of new professions. 
 Various examples of coexistence: In the scientific literature additional 
examples of coexistence are described. 
The current scientific research is explained in more detail below: 
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Controversy between patent law and OI 
Fundamental conflict between OI and patent law 
Patent law is accused of being guilty of economic distortions.(Burk and Lemley, 
2009, p. 3) Already in the sixties of the last century it was described the problem 
of innovation processes if the knowledge, which is needed for the innovation 
process, is protected by a patent and the use of the knowledge is forbidden. If 
patent law produces information bottlenecks there would be a severe 
encumbrance for the development of technology and progress of social 
welfare.(Arrow, 1962) Baldwin and von Hippel stated that patent law is not 
beneficial for social welfare because it hinders potential innovators.(Baldwin 
and von Hippel, 2011) It can be assumed that such restrictions on the use of 
ideas can limit especially the applicability of OI. 
Therefore, Eric von Hippel sees an antagonism between IPRs, such as patents, 
and OI. For him the past is „closed”, “IP-protected” and “manufacturer-
centered“. He sees the future as „open” and “intellectual property free“. 
Consequently, he recommends to do without IPRs.(Wilson, 2009)  
Especially, a detrimental influence of a patent thicket on knowledge 
development is assumed. Therefore, proposals were provided to weed out 
patent thickets and to establish a market place for patents in order to diminish 
the harmful impact of patent thickets on knowledge production.(Ayres and 
Parchomovsky, 2007)  
Patent law and OI as each excluding alternatives 
Even when exercising OI, firms do not share all their knowledge with their OI 
partners.(Hagedoorn and Zobel, 2015, p. 1056) In R&D collaborations there is a 
“tension field” of openness and protection of knowledge with patents between 
the members of the cooperation. It was described, that R&D cooperation 
projects comprise time periods during which the collaboration with other firms 
is fostered, wherein there are selected knowledge flows. However, there are also 
time periods when there is no flow of information.(Bogers, 2011) Therefore, an 
incompatibleness of OI and patent laws was stated.(Hrdy, 2012) 
Patent ecosystem 
Firms can form patent ecosystems. This means areas of economic activity 
without restrictions due to intellectual property rights. Patent ecosystems gain 
importance.(Chien, 2010) Especially, large companies can form or at least spur 
to create an ecosystem for OI. Particularly by waiving prosecution of patent 
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infringement an ecosystem can be formed.(Rohrbeck, Hölzle and Gemünden, 
2009) 
For example, Deutsche Telekom, a former state-run firm, realizes this strategy 
by creating ´ecosystems´.(Rohrbeck, Hölzle and Gemünden, 2009) Such an 
ecosystem can work as follows: firms publish a part of their development 
products, for example software products, but not all of them. There is a selective 
publication and openness. In doing so the firms can find followers of their 
products and by keeping secret a part of their products they keep the control 
over their products. This business strategy was demonstrated with the example 
of the software industry.(Henkel, 2006)  
OI communities 
There are OI communities that have altruistic sets of rules with respect to 
patents. A key point is that patents are used only defensively, i.e. only one's 
own use of an invention should be protected against a prohibition right from 
outside. Otherwise, no one is to be deterred from applying the 
invention.(Schultz and Urban, 2012, pp. 21–26, 37) 
Tragedy of anticommons 
There is a tragedy of commons, which means, that common goods, for which 
you have not to pay, are overused. The economic scientific research has found 
something similar. A tragedy of anticommons has been found, which results 
from an underuse of inventions because of legal rights such as patents.(Heller 
and Eisenberg, 1998) There is the finding, that anticommon goods are more 
prone for underuse than common goods for overuse.(Vanneste et al., 2006)  
Possibilities were proposed to solve this problem by assessing the right value of 
the patents and calculate the appropriate license fees. Especially patent pools 
can solve the problem of too high transaction costs because of license fees.(Aoki 
and Schiff, 2008) The existence of patents can therefore prevent the use of 
inventions protected by patents. This can hinder OI project, since ideas from 
outside cannot be used. 
Sequential patents 
Inventions can be cumulative.(Encaoua, Guellec and Martínez, 2003, p. 32) 
Cumulative means that on previous inventions protected by patents subsequent 
research will be undertaken, which can lead to additional inventions filed with 
the patent office. This can lead to a sequence of patents, wherein succeeding 
patents are based on earlier filed patents. Patents, which comprise preceding 
patents, are called sequential patents.(Scotchmer, 1991)  
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Sequential patents follow one after the other and build upon each other. It is 
important to note that the scope of protection of the later patent in each case is 
completely covered by the scope of protection of the preceding patent. Such 
patents are also referred to as dependent patents.(Rinken, 2017f Rdn. 8, 2017d 
Rdn. 103) 
Llanes and Trento analyzed sequences of patents. They found, that sequences of 
patents are typical for high-tech industries like the electronics industry. They 
came to the conclusion that sequential patents are detrimental to the 
technological development.(Llanes and Trento, 2012, pp. 723–724) In this sense, 
sequential patents can lead to a hurdle for OI projects. 
Patent breadth and duration and OI 
It was analyzed how the strength of patents affect the knowledge production. 
(Benkler, 2002) To handle this problem, it was searched for the optimal patent 
breadth. “The breadth of a patent is defined as the set of products that courts would 
find to infringe the patent, i.e. products that no other firm can make, sell or use without 
a license from the patent holder.”(Encaoua, Guellec and Martínez, 2003, p. 20) 
Encaoua & Lefouili found that patents with large breadth and long duration 
harm the social welfare. These patents lead to social costs.(Encaoua and Lefouili, 
2005, p. 26) OI can also be hindered by such patents. 
Coexistence of patent law and OI 
Public knowledge base 
An important requirement for OI is a “strong public knowledge base”. Such a 
knowledge base enables OI and fosters the economic growth of the state 
concerned.(de Jong, Kalvet and Vanhaverbeke, 2010, pp. 880–881) Patent law 
promotes such a knowledge base because of the obligation to disclose the 
invention protected by patent law by publication in the patent 
register.(Boettiger and Burk, 2004, p. 224; Holbrook, 2006; Schäfers, 2015b; 
Rudloff-Schäffer, 2017b; Visser, 2017, pp. 218–221) 
Search for appropriate OI partners 
For a successful application of OI it is important to find the necessary external 
knowledge by an appropriate search.(Laursen and Salter, 2006) According to 
§32 PatG and article 93 EPC the inventions filed with the patent office will be 
published.(Rudloff-Schäffer, 2017b; Visser, 2017, pp. 218–221) These 
publications can be used to collect information about the technical capabilities 
of the corresponding firms. By this way, partners for an OI project can be 
found.(Jeon, Lee and Park, 2011; Stadlbauer and Drexler, 2014) 
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Therefore, patents can be used to demonstrate to other firms the own innovative 
capabilities. Firms seek and evaluate potential partners for OI projects by 
evaluating the patent portfolios of these potential partners.(Hagedoorn and 
Zobel, 2015) In this respect, the means of patent law such as patent registers are 
used to apply OI. 
Market place 
Patent law can help to find a suitable invention by creating a market place for 
inventions.(de Jong et al., 2008) 
Crowdsourcing for searching prior art 
For the evaluation of novelty and inventive activity of a patent application 
according to patent law, it is necessary to search for the relevant state of the art. 
The better the search results are, the more likely it is to prevent low-quality 
patents. One possibility to enhance the search is to increase the number of 
persons involved in the search. Crowdsourcing is a way to involve many people 
in a search for prior art.(Ghafele, Gibert and DiGiammarino, 2011) In this way, 
OI can improve the well-functioning of the patent system. 
License out 
Gassmann and Enkel described so-called core processes. They distinguished 
inside-out, outside-in and coupled processes. These core processes can be seen 
as different perspectives of OI. The outside-in process is characterized by a flow 
of external knowledge into the firm. The inside-out process brings own ideas 
into the market. License out is an example for realizing the inside-out process. A 
well-known example of the systematic use of the inside-out process by licensing 
is IBM.(Gassmann and Enkel, 2004, pp. 5–6)  
IPR Management because of OI 
The change from CI to OI was a shift of paradigm.(Bley, 2010, p. 302) OI is a 
disruptive innovation itself.(Chesbrough, 2003, p. xx) The advantage of OI is to 
open the process of innovation, wherein suppliers, customers, other firms and 
even competitors can be involved to stimulate the generation of new products 
and processes. It was concluded that new intellectual property management 
systems have to be developed to keep pace with the development from CI to 
OI.(Enkel, Gassmann and Chesbrough, 2009, p. 314) 
At least the administration of the patents of a firm will be affected by an OI 
project. Before starting an OI project with a cooperation partner the legal rights 
of the partner has to be determined. The next step will be to analyze how to 
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handle these rights. It was found, that firms use contracts to clear this 
situation.(Hagedoorn and Zobel, 2015) 
Absorptive capacity 
The assumption that because of OI all steps of the innovation processes are 
processed outside is wrong. Indeed own technical knowledge is necessary to 
profit from third party knowledge. It is necessary to balance internal and 
external R&D activities.(Berchicci, 2013, p. 117) Therefore, a replacement of the 
own R&D department by OI is not possible.(Ili, 2010) The own firm should have 
profound technical expertise beyond its own boundaries of production. Only in 
this case, the firm is able to use outside-in knowledge for realizing OI.(Brusoni, 
Prencipe and Pavitt, 2001) 
Further, it was found that the decision to outsource R&D does not necessary 
lead to a reduction of the intensity of internal R&D.(Teirlinck, Dumont and 
Spithoven, 2010) Therefore, there must be always an “absorptive capacity” in 
order to be able to use OI.(Cohen and Levinthal, 1990; Zahra and George, 2002; 
Todorova and Durisin, 2007) The own R&D activity can be secured by patents. 
In this sense, patent law builds a basis on which OI can flourish.  
Incentive theory 
Patent law is praised as promoting competition and innovation.(Gould and 
Gruben, 1996, p. 345; Grundmann, 2011, p. 89) Especially because of the 
incentive theory, it is assumed that the innovative activity, for example by OI, of 
the national economy will be fostered by patent law.(Keukenschrijver, 2016q 
Rdn. 68) 
Lemley describes that innovations can be independently and simultaneously 
developed by different teams. This is a hint, that innovations can be obvious 
and induced by the current status of information, technical knowledge, and the 
market situation. Therefore, the inventive activity can be stimulated by fear, that 
the competitors will get an innovation earlier than the own firm and could get a 
patent, by which the competitors could prevent the own firm from using the 
technology required by the market.(Lemley, 2012, p. 712) Therefore, patent law 
could be an efficient way to stimulate innovations, not by rewards as assumed 
by the incentive theory, but by the fear of third party patents.(Keukenschrijver, 
2016q Rdn. 68) Patent law can therefore stimulate to innovate and thus also 
provide for more innovations from OI projects.  
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New professions 
There are new professional fields of activity because of the coexistence of OI and 
patent law. For example, there are IP insurers, to protect firms from incalculable 
risks arising from patents and patent applications.(Gassmann, Enkel and 
Chesbrough, 2010) Further, there are intellectual property brokers and 
intermediary services, which provide a constant flow of patent protected 
ideas.(Wenjuan and Lei, 2010) This supply of ideas can promote OI. 
Various examples of coexistence 
There are so-called “patent-paper-pairs”, wherein a scientific development, like 
the “Oncomouse”, will be at the same time protected by a patent and published 
in a scientific journal. The patent provides economic security for the invention 
and the publication promotes one's own scientific career.(Murray and Stern, 
2007, pp. 649, 683)  
Some economists consider a joint R&D cooperation as the right way to 
harmonize patent law and OI because within the cooperation the firms have 
access to the information, which is protected by patents.(Ordover, 1991, p. 55)  
In particular, a patent pool allows the companies involved to carry out joint 
developments of new products through OI, whereby they can use the technical 
teachings of the patents as a basis for technical development.(Kato, 2004, p. 255; 
Kim, 2004; Verbeure et al., 2006, p. 115; Lerner and Tirole, 2007, p. 178; van 
Zimmeren et al., 2011, p. 569; Azetsu and Yamada, 2013, p. 10) This can result in 
technological standards for an industry.(Layne-Farrar and Lerner, 2011; 
Lévêque and Ménière, 2011; Gallini, 2014) In this sense, a patent pool leads to a 
harmonization of OI and patent law.(Aoki & Schiff, 2008). 
Further, it was found that starting of a company by an OI project can lead to an 
increase in patents.(Hagedoorn and Zobel, 2015) In this case OI promotes the 
application of patent law. This means, that openness results in innovations, 
which are aimed to be protected by patents.  
3.3 ANSWER TO THE SECOND RESEARCH QUESTION 
Summarizing the above discussed, it can be stated, that the scientific research 
takes care of patents, whereby the effects of an OI project on the characteristics 
of an invention in terms of patent law and the resulting implications thereof are 
no particularly preferred research object.  
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Especially, the scientific research did not consider the effects of OI at the level of 
individual provisions of patent law. Instead, a meta-view is used to gain 
knowledge about OI in connection with patent law. Therefore, the process of 
creation of innovations by OI and the consequences because of the properties of 
OI is up to now not sufficiently examined before the background of patent law.  
There is no comprehensive examination of OI in comparison to CI before the 
background of patent law on basis of the provisions of patent law. As a 
conclusion, there is a gap of the scientific research. 
  

  
 
 
 
4 COEXISTENCE OF OI AND PATENT LAW 
This chapter clarifies whether OI and patent law can exist simultaneously or 
whether they are mutually exclusive. If they are not mutually exclusive, 
coexistence is possible. There is only one single example of coexistence 
necessary to prove that OI and patent law do not exclude each other because of 
their mere natures. 
4.1 THIRD RESEARCH QUESTION 
The third research question is directed to the question, whether OI and patent 
law can coexist. 
Third research question 
 Is there a fundamental conflict between OI and patent law? 
If this research question can be answered positive there is a fundamental 
conflict between OI and patent law. In this case coexistence of OI and patent law 
is not possible and one will not be able to find one single example for 
coexistence of OI and patent law. 
The procedure to answer this question is as follows: in a first step, the examples 
of scientific literature that suggest an incompatibility of OI and patent law are 
examined. If this examination concludes that there is an incompatibility, the 
investigation is terminated because compatibility of patent law and OI is 
excluded. 
If instead this first step does not state an absolute incompatibility, the examples 
of scientific literature that seem to suggest a compatibility of OI and patent law 
are discussed. Only if this second step of the examination points to 
compatibility it can be assumed that there is no fundamental contradiction 
between OI and patent law. 
4.2 ASSUMPTION OF EXCLUSION OF OI AND PATENT LAW 
There are scientists who are convinced that OI and patent law are incompatible. 
These people are united in their contempt for patent law.(Hrdy, 2012, pp. 80–81) 
For example Eric von Hippel sees an antagonism between patents and 
OI.(Wilson, 2009) 
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Due to the assumed incompatibility of patent law and OI, it was recommended 
to make a choice between using OI and patent law. This either-or strategy can 
be seen in OI projects.(Hagedoorn and Zobel, 2015) Companies typically do not 
share all their knowledge with R&D partners. Instead, a selective approach is 
chosen, in which openness is pursued in some phases and seclusion towards 
R&D partners is pursued in other phases.(Bogers, 2011) A R&D cooperation can 
be regarded as firm-to-firm OI project. 
The problem that patents can prevent innovation projects, such as those of the 
OI, by virtue of their prohibition rights is well-known. This detrimental effect of 
patent law was condemned early in the sixties of the last century.(Arrow, 1962)  
However, it has also been seen that in most cases there is no absolute prevention 
of use, but rather an increase in price, as license fees have to be paid for the use 
of the patented idea, or that only not all market participants are allowed to use 
the invention, but only the patent owner and the licensees. Therefore, maybe 
there is a tragedy of anticommons, but there is usually no real prevention of the 
use of the patented invention.(Heller and Eisenberg, 1998)  
The problem of the prohibition rights of patent law or the problem of high 
license fees can be overcome by a patent pool. In a patent pool, it is possible to 
use a technology without infringing a patent.(Aoki and Schiff, 2008) There is 
therefore typically no absolute prohibition on the use of the patented idea. 
Ultimately, the circle of users is held small. 
Frequently, special embodiments of an idea are necessary in order to get a 
patent. These configurations often result in a peculiar shape and are no 
fundamental technical progress. It therefore follows that, with special 
exceptions, such as patents, which describe basic technologies or those which 
protect standards, there are sufficient possibilities to circumvent a patented 
idea.(Neuburger, 2005, p. 15; Picht, 2014; EuGH, 2015) The resulting scope of 
protection of the patent is correspondingly small so that only imitations of the 
particular shape are legally protected. This does not give rise to any prohibition 
rights which may extend to a whole market. It is therefore typically not possible 
to force competitors out of the market for good by means of patents.(Peifer, 
2001, pp. 359–365; Asendorf and Schmidt, 2015a; Keukenschrijver, 2016j; Kraßer 
and Ann, 2016, §18) 
Overall, it follows that OI and patent law do not completely exclude each other, 
but that the application of OI can be just made more difficult or expensive by 
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patent law. Therefore, it is not possible to state that OI is excluded solely due to 
the existence of patent law. 
4.3 EXAMPLES OF COEXISTENCE 
A patent pool can be seen as an example of how patent law and OI can be 
harmonized. Based on the technology of the patents of the patent pool, 
technological developments can be driven forward together. A patent pool can 
therefore result in an OI project.(Ordover, 1991, p. 55; Gallini, 2014) 
Further, it was found that OI projects have led to an increase in patents. In 
particular, the foundation of an company on the basis of an OI project leads to 
an increased number of patent applications.(Hagedoorn and Zobel, 2015)  
A prerequisite for OI to work is a database that can provide third party ideas for 
the OI project in question.(de Jong, Kalvet and Vanhaverbeke, 2010, p. 880) 
Patent registers of patent offices can constitute such a database for technical 
inventions. In this way the patent system helps OI projects. 
Patent registers have to be established by the patent offices by law.(Rudloff-
Schäffer, 2017b) By the patent registers one can find the companies, which have 
a high level of expertise in a particular area. Therefore, companies can use the 
patent registers to find firms, which have the technical know-how they need to 
develop successfully technically advanced products and methods. Therefore, it 
is possible to search for partners for an OI project with the help of a patent 
register.(Jeon, Lee and Park, 2011; Hagedoorn and Zobel, 2015) 
Another example of cooperation of OI and patent law is licensing out. Licensing 
out is an example of the core process inside-out. Inside-out means that an own 
invention is given to the outside world. This can be done by licensing, whereby 
the license agreement can be based on a patent. In this sense, patent law enables 
inside-out OI core processes.(Gassmann and Enkel, 2004, p. 12; Simeth and 
Raffo, 2013) 
The analysis has shown that OI and patent law can coexist at the same time. In 
fact, there are cases where OI and patent law complement or even support each 
other. 
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4.4 ANSWER TO THE THIRD RESEARCH QUESTION 
Various examples were discussed which suggest initially that OI and patent law 
are mutually exclusive. But, it was found finally, that OI and patent law are not 
mutually exclusive, but that patent law makes it at worst more difficult to apply 
OI. An example of the fact that OI is actually prevented in principle by patent 
law could not be found. Instead, several examples have been found showing 
that OI and patent law can coexist. There are even cases where patent law 
promotes OI projects. 
The examples discussed falsify the assumption that OI and patent law are 
fundamentally incompatible. Therefore, there is no general controversy 
between OI and patent law. Patent law does not exclude OI and the other way 
round not either. But, there is not always a perfect harmony between both 
and patent law and OI do not fit properly in every possible situation. 
 
 
  
 
 
 
5 TOUCHPOINTS BETWEEN OI AND PATENT LAW 
OI and patent law form part of different realms. Patent law belongs to the legal 
world and OI summarizes different measures as an concept for creating 
innovations.(Chesbrough, 2003, p. 43) Therefore, it is important to identify the 
connection between both. Only if the touchpoints between patent law and OI 
can be determined, an assessment of OI against the background of patent law is 
possible. 
5.1 FOURTH RESEARCH QUESTION 
The touchpoints between OI and patent law have to be found. 
Fourth research question 
 What are the touchpoints between OI and patent law? 
Which is the “bridge” between both? OI is settled within one realm and patent 
law belongs to another. But, there may be a connection between both.  
The result of OI is an innovation, which can be a technical or economic 
progress.(Hauschildt, 2004, p. 7) Patent law is only concerned about 
technological progress. The technological progress is called an invention in 
terms of patent law.(Moufang, 2017a Rdn. 15) Therefore, OI as well as patent 
law are concerned about progress. 
5.2 POSSIBILITIES OF TOUCHPOINTS 
There are three possible contact points between OI and patent law. On the one 
hand, OI results in innovations that may need to be protected by patent law. 
How does the OI innovation method affect the patentability of a resulting 
innovation? In this context, for example, novelty, inventive activity and 
inventorship can be examined from the perspective of patent 
law.(Keukenschrijver, 2016g, 2016j; Kraßer and Ann, 2016, §§17 and 18; 
Moufang, 2017b, 2017g) Therefore, the patentability of innovations according to 
OI is asked. 
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On the other hand, it is necessary to investigate the influence of the patent law's 
prohibition rights on an innovation process. The question also arises as to what 
significance it has, that a special innovation method has been used. Is there a 
different effect of the prohibition rights on the respective innovation, because of 
the innovation method chosen?(Keukenschrijver, 2016o, 2016c; Kraßer and Ann, 
2016, §§31 and 32; Rinken, 2017f, 2017a) 
Thirdly, the importance of the legal instrument of unlawful removal for the 
innovation method chosen and the resulting innovation must be 
examined.(Keukenschrijver, 2016n; Moufang, 2017n) 
5.3 OI AND PATENTABILITY 
The first touchpoint deals with the patentability of innovations. Innovations 
result from an OI process and can basically be patentable. Patent law is not 
concerned with innovations, but with inventions. It is therefore necessary that 
an innovation according to OI is an invention according to patent law for patent 
law to be applicable at all.(Bacher, 2015 Rdn. 40) 
5.3.1 Invention as subject matter of patent law 
First of all, it has to be clarified what the subject matter of patent law is. What is 
patent law all about? The figure 5 shows the basic structure of German patent 
law. An inventor creates an invention, which is then subject to a grant 
procedure and can mature into a patent. Patent law therefore deals with 
inventions.(Moufang, 2017a Rdn. 14-15)  
 
 
Figure 5: Basic structure of patent law 
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5.3.2 Innovation as subject matter of OI 
OI is a method for generating innovations. The figure 6 shows the method with 
an external step, which depicts the characteristic openness of the OI innovation 
process. OI therefore deals with innovations and especially is aimed to create 
innovations.(Hauschildt, 2004, p. 7)  
 
Figure 6: Basic situation of OI 
5.3.3 Connection between invention and innovation 
One relationship between OI and patent law is established by the innovation-
invention interface. Therefore, the terms innovation and invention are examined 
and compared in order to understand this interface. 
OI and patent law are not concerned with the same subject matter. Patent law is 
concerned with the method for granting a patent. Further, patent law describes 
the rights derived from an invention.(Rinken, 2017f, 2017a)  
OI describes a method for creating an innovation. By applying OI an innovation 
can be generated. An innovation is an advantageous development, which is 
aimed to enhance the economic success of a firm.(Hauschildt, 2004, p. 7)  
One can assume that the mere nature of the innovation process determines the 
characteristics of the resulting innovation. There should be expected different 
properties of the innovation depending on the innovation method applied. 
Especially, one should assume different characteristics if the innovation is the 
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result of an OI instead of a CI innovation project. These different characteristics 
may influence the granting process according to patent law.(Moufang, 2017a 
Rdn. 14-17)  
An innovation represents the result of an innovation process, wherein the 
innovation process can be an innovation process according to OI or CI. An 
invention can also be interpreted as the result of an innovation process. But, an 
invention in terms of patent law is restricted to particular areas of human 
knowledge. There are economic areas whose innovations cannot be protected by 
a patent, because an invention must have a technical character. Therefore, for 
example, business models or mathematical formulas cannot be granted as 
patents because of lack of technical character.(Kraßer and Ann, 2016, §12 Rdn. 1)  
Further, there can be innovations, which were produced automatically without 
having a human origin. These innovations do not have a human inventor. Such 
innovations are not consistent with the inventor´s principle due to §6 PatG and 
article 60 EPC.(Moufang, 2017l; Visser, 2017, pp. 129–131) Therefore, these 
innovations are not regarded as inventions in terms of patent law.(Deutsches 
Patentamt, 1951; Meitinger, 2017d, p. 149)  
An invention due to patent law is defined as: 
Invention 
An invention is a technical teaching, which is the achievement of one or 
several human beings. 
The features of an invention are: 
 Technical nature: The invention must have a technical character. Patent 
law describes examples of what is not to be understood as technical in 
the sense of patent law. For example mathematical methods, games, 
plans for business activities, for example a new business model and 
software is not considered technically. Services are also not regarded as 
being technical due to patent law.(Kraßer and Ann, 2016, §12 Rdn.13-20 )  
 Teaching: An invention must be a guide to the realization of a 
result.(Bacher, 2015 Rdn. 45-45c; Moufang, 2017a Rdn. 15) 
 One human being: The invention must be the result of a human 
being.(Deutsches Patentamt, 1951; Kraßer and Ann, 2016, §11 Rdn. 4; 
Meitinger, 2017d, p. 149)  
 Several human beings: The invention may be created by a community of 
inventors with a random number of inventors.(Kraßer and Ann, 2016, 
§19 Rdn. 49; Moufang, 2017l Rdn. 20) 
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 An invention does not have to be new or based on an inventive 
activity.(Bacher, 2015 Rdn. 40; Moufang, 2017a Rdn. 15) 
 The invention must be a product or a process. A service is not patentable 
due to §1(3) No. 3 PatG.(Bacher, 2015 Rdn. 46; Moufang, 2017a Rdn. 17) 
On the other hand, OI is concerned about creating or amending a product, a 
process or a service to increase the economic success of a firm. This new or at 
least amended product, process or service is called an innovation.  
An innovation in terms of OI is defined as: 
Innovation 
An innovation is the result of an innovation process, wherein the 
innovation can be a product, process, service or other kind of 
economical object, and which is with some regard new. 
The features of an innovation are: 
 created by an innovation process, 
 product, process, service or other kind of economical object and 
 with some regard new. 
The characteristics of an invention and an innovation are listed in the table 1. 
Table 1: Features of innovations versus inventions 
Feature Innovation Invention 
technical nature can be  must be 
teaching yes yes 
created by a human being can be  must be 
created by several human beings can be  can be 
innovation process must be can be 
product, process can be yes 
service or other kind of economical object can be  no 
with some regard new yes can be 
 
The table 1 shows the different characteristics of an invention and an 
innovation. The table shows that the characteristics of an innovation and an 
invention are not mutually exclusive from the outset.  
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No invention can result from the property “service or other kind of economical 
object” of an innovation, because an invention in terms of patent law must have 
a technical character. However, this property is only an alternative. If one of the 
other alternatives “product, process” besides the property “service or other kind 
of economical object” is chosen, an innovation can be an invention. Further, 
unlike an innovation, an invention must come from a human being. There are 
therefore innovations that are inventions and innovations that are not 
considered inventions in the sense of patent law.(Kraßer and Ann, 2016, § 11)  
In contrary to an innovation it is not a precondition of an invention to be 
novel.(Bacher, 2015 Rdn. 40) For this reason, there are inventions in terms of 
patent law, which are not innovations. However, the invention must be of an 
absolute novelty in order to be patentable at all.(Moufang, 2017b Rdn. 8) For an 
innovation, it is sufficient to be new in terms of any reference. It is for example 
sufficient if the innovation is novel for the participants of a market 
segment.(Garcia and Calantone, 2002) The innovation-invention-relationship 
will be examined in the chapters 6, 7 and 8.    
5.4 OI AND PROHIBITION RIGHTS 
The prohibition rights under patent law can be taken to prevent the use of 
innovations. Therefore, the use of innovations of OI can also be prevented. The 
prohibition rights under patent law are therefore one way in which patent law 
and OI can interact.(Scharen, 2015) Further, the prohibition rights of patent law 
can in principle have an impact on the innovation process itself.(Rinken, 2017f) 
It will be clarified in chapter 9 whether innovations according to OI or CI 
behave differently with regard to the effect of the prohibition rights.   
5.5 OI AND UNLAWFUL REMOVAL 
In an OI project an external invention can be incorporated from outside the 
organization into the own innovation. If a patent application, based on the 
innovation, is filed with an patent office an unlawful removal may 
result.(Melullis, 2015c Rdn. 2) It is therefore also necessary to examine the 
influence of the provisions of the legal instrument of unlawful extraction with 
regard to the innovation method and the resulting innovation. This examination 
is carried out in chapter 10. 
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5.6 ANSWER TO THE FOURTH RESEARCH QUESTION 
OI can be regarded as a preceding phase, which results in an innovation. Then 
patent law can be a succeeding phase, wherein patent law comprises methods, 
which are applied to the innovation of OI, in case the innovation is an invention. 
Therefore, there is an innovation-invention-relationship as interface between OI 
and patent law, which can result in patents, if the requirements of patent law 
are fulfilled.(Kraßer and Ann, 2016, §§16-18)  
This invention-innovation-relationship will be examined in detail in order to 
understand which kind of innovation method can lead to patents after a 
granting process of the patent law.(Kraßer and Ann, 2016, §23 Rdn. 7) This 
examination is carried out in chapters 6, 7 and 8. 
A further interaction between OI and patent law can result from the prohibition 
rights of patent law. The prohibition rights may affect the innovation process or 
the resulting innovation of the innovation process. Here, it must be examined 
how the differences between the innovation methods lead to a different 
influence of the prohibition rights on the innovation process and on the 
resulting innovation.(Kraßer and Ann, 2016, §31) This examination will be 
carried out in chapter 9. A third possibility of interaction between OI and patent 
law may result from the legal instrument of unlawful removal.(Melullis, 2015c) 
This examination is carried out in chapter 10. 
As a result, there are three possible interactions between OI and patent law. 
On the one hand, OI can lead to innovations that result in inventions under 
patent law. On the other hand, effects of patent law on OI can result from the 
prohibition rights and the legal instrument of unlawful removal. 
 

  
 
 
 
6 PROPERTIES OF AN INVENTION 
The findings up to this chapter are as follows: OI and patent law can be 
compatible. They do not exclude each other per se. Further, a first interaction 
between both results from the innovation-invention-relationship. Secondly, 
further interaction possibilities between OI and patent law result from the 
prohibition rights of patent law and the legal instrument of unlawful extraction. 
In order to examine the first possibility of interaction the properties of an 
invention resulting from patent law must be determined.(Bacher, 2015 Rdn. 40) 
Only those characteristics of an invention are determined which control the 
effect of patent law. Features of an invention that constitute a prerequisite for an 
invention are not taken into account. These characteristics do not influence the 
way patent law works, but determine whether patent law is relevant at all. 
First structure of patent law 
The question is which provisions of patent law are relevant. It can be assumed, 
that patent law comprises important and less important rules from the 
standpoint of an invention. There will be rules that define the properties of an 
invention. There will also be rules that will be applied differently depending on 
the values of these properties. The properties will control the application of 
these rules. These patent law rules are important from the perspective of OI's 
relationship to patent law. There will also be rules dealing with the internal 
affairs of the patent office or a court. The latter provisions can most likely be 
neglected.(Kraßer and Ann, 2016, §23) 
Patent law therefore comprises two types of relevant regulations, namely rules 
for evaluating an invention(Kraßer and Ann, 2016, §10) and rules governing the 
grant of a patent with respect to this invention.(Kraßer and Ann, 2016, §22)   
The filtering out of non-relevant rules of patent law takes place in two steps. In 
a first step, patent law is described as a life cycle of an invention from the filing 
to the granting as a patent.(Kraßer and Ann, 2016, §25) It is assumed that the 
rules relating to the time after the grant of the patent have no influence on the 
grant of the patent or the invention itself. These regulations must be for the 
most part of administrative nature and can therefore be ignored. 
But, it must be kept in mind that after the patent has been granted, there may be 
still rules, which are not of administrative nature. These rules are concerned in 
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particular with the abolition or restriction of the corresponding patent.(Kraßer 
and Ann, 2016, §22 Rdn. 65-76) 
These rules can also be controlled by the characteristics of the invention. 
Therefore these provisions are basically relevant. However, these are 
regulations which are intended to correct errors in the grant procedure, for 
example because the novelty or inventive step was not correctly assessed before 
the state of the art.(Rogge and Kober-Dehm, 2015 Rdn. 17; Schäfers and 
Schwarz, 2015a Rdn. 174-183; Engels, 2016; Keukenschrijver, 2016e Rdn. 20-25; 
Moufang, 2017k Rdn. 94-128, 131) This thesis assumes that such shortcomings 
do not occur. Provisions relating to the possible loss of a patent due to 
inadequate application of provisions in the grant of the patent are therefore not 
considered. 
Furthermore, after the grant of the own patent the invention by OI may be 
affected by the prohibition rights of patent law or by the legal instrument of 
unlawful extraction.(Melullis, 2015c; Scharen, 2015; Keukenschrijver, 2016n, 
2016o) These two cases are dealt with in chapters 9 and 10. 
Second structure of patent law 
In a second step, further regulations of an administrative nature are sorted out. 
Elements of the software technology are used for this purpose, whereby the 
patent law is divided into functions, objects and properties of objects in the 
same way as a software program. The relevant object of patent law is the 
invention. The functions can assign properties to the inventions. There are also 
functions that assign values to the properties of the inventions. In this way, the 
importance of any regulation concerning the object invention becomes clear. 
Provisions that do not define any properties or values of properties are sorted 
out as irrelevant. In the end, all provisions that determine the characteristics of 
an invention arise and thus all characteristics of an invention that result from 
the patent law will be found. 
6.1 FIFTH RESEARCH QUESTION 
One interface between OI and patent law is the relationship between innovation 
of the OI project and invention according to patent law. This interaction results 
from the fact that innovations from OI can lead to inventions due to patent law. 
If one examines the characteristics of inventions that they must have in order to 
be patentable, it can be determined in a next step which type of innovation 
method can lead to patentable innovations. Therefore, the properties of an 
invention according to patent law have to be found. 
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Fifth research question 
 Which are the properties of an invention due to patent law? 
6.2 FIRST STRUCTURE OF PATENT LAW 
A first structure of patent law can be derived from the life cycle of an invention 
from filing to granting as patent. The patent law comprises the rules to granting 
a patent.(Kraßer and Ann, 2016, §25)  
6.2.1 PatG 
The figures 7 to 9 show the sequence of an invention due to German patent law, 
whereby an inventor creates an invention, which is then subject to a granting 
procedure in order to obtain a patent, if possible. Based on this life cycle of an 
invention, the PatG can be structured. 
 
 
Figure 7: Structure PatG part 1 
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Figure 8: Structure PatG part 2 
 
 
Figure 9: Structure PatG part 3 
 
The paragraphs of the PatG are assigned to the individual sections of the life 
cycle of an invention: 
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Inventor 
The inventor is the origin of the invention. The inventor creates the invention. 
Patent law assigns all rights of the invention to the inventor.(Kraßer and Ann, 
2016, §19 Rdn. 1-2) 
§6 sentences 1 and 3 PatG describe the rights of an inventor. Same for a 
community of inventors by §6 sentence 2 PatG. 
§37 PatG determines that the inventors have to be mentioned. 
§63 PatG describes the procedure of mentioning of the inventors. 
Invention 
The invention is the subject matter of patent law. The invention can be patented 
if it has a technical character and fulfils the other conditions of patent law. The 
invention represents a teaching for planned action in which the laws of nature 
are used.(Kraßer and Ann, 2016, §11 Rdn. 1-3) 
§1(1) PatG describes essential conditions that an invention must meet in order to 
be patentable. This includes that the invention is a technical teaching, new, 
based on an inventive activity and industrially applicable. 
§§1(3), 1a, 2 and 2a PatG describe special exclusion criteria. If these are met, it is 
not possible to grant a patent. 
§§1(1) and 3 PatG describe the concept of novelty in patent law. 
§§1(1) and 4 PatG: According to patent law, it is not possible to grant a patent 
for every new invention. A special requirement that goes beyond the normal 
activity of a person skilled in the art has also to be fulfilled. For this reason, §4 
PatG stipulates that patents can only be granted for non-obvious inventions. 
§§1(1) and 5 PatG: These paragraphs state that an invention must be susceptible 
of industrial application. Otherwise patentability is excluded. 
§34(4) PatG defines the requirement of feasibility of an invention. 
§35a PatG defines the right language of the patent application. 
§50 PatG describes the property of an invention of being a state secrecy. 
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Granting procedure 
The patent law comprises rules for granting inventions as patents. An invention 
is examined for patent worthiness by the patent office in the course of the grant 
procedure.(Kraßer and Ann, 2016, §25) 
§7(1) PatG defines that the patent office initially assumes that the applicant is 
entitled to file the invention as his patent application.  
§25 PatG describes the need to appoint a domestic representative if the 
applicant has no domicile in Germany. 
§§34(1), (2), (3), (5), (6), (7), (8), 34a, 35 and 36 PatG describe formal 
requirements of a patent application.  
§§34a, 35 and 36 describe formal requirements. 
§§38 and 39 PatG describe possible formal acts of the applicant. 
§§40 and 41 PatG determine the priority right. 
§§42 to 49a PatG describe formal procedures concerning patent applications. 
§§51 to 56 PatG define provisions for proceeding of a patent application with an 
invention which constitutes a state secret.  
Patent 
The patent law comprises paragraphs which do not relate to the invention or the 
patent application. In particular, these paragraphs deal with proceedings 
relating to the patent, such as opposition or invalidity proceedings.  
§§16 and 16a  PatG describe formal procedures. 
§20 PatG determine the expiry of a patent. 
§23 PatG describes the willingness to grant a license. A license can be acquired 
from a patent or a patent application. However, it makes more sense to acquire 
a license from a patent than from a patent application, as a patent application 
does not give rise to any prohibition rights. §23 PatG is therefore assigned to the 
category "patent". 
§58 PatG determines procedures after granting a patent. 
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Attack on patent 
§§7(2) and 8 PatG define the legal instrument of unlawful removal. 
The §§21 and 22 PatG determine when a patent expires or is revoked. 
§§59, 61 and 62 PatG describe the proceedings of an opposition against a patent. 
§64 PatG describes procedures for revoking or restricting a patent which the 
applicant can initiate himself. 
§§73 to 80 PatG describe the complaint procedures. 
§§81 to 85a PatG deal with the nullity proceeding. Further, these provisions are 
concerned with proceedings against compulsory licences. Nullity proceedings 
only concern patents. Compulsory licensing proceedings can be conducted 
because of patents or patent applications. 
§§110 to 121 PatG contain the provisions on appeal proceedings before the 
Federal Supreme Court following nullity proceedings of the Federal Patent 
Court. 
§122 PatG describes an appeal proceeding against a decision of the Federal 
Patent Court because of a compulsory license. 
Infringement of a patent 
§§9, 9a, 9b, 9c, 10, 11, 12, 14 PatG describe the prohibition rights.  
§13 PatG defines the right to use in the public interest granted by the Federal 
Government. 
§24 PatG deals with compulsory licenses, which are ordered by the Federal 
Patent Court. 
§§139 to 142b PatG determine the legal consequences of infringement of a 
patented invention. These provisions define the application of the prohibition 
rights. 
§§143, 144 and 145 PatG describe the proceedings in patent litigations. 
Granting procedure and patent 
There are paragraphs of the patent act that relate to both the grant procedure 
and the patent. 
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§15(1) PatG describes the inheritance of an invention and the possibility of 
transferring an invention. 
§15(2) and (3) PatG define licenses for inventions. 
§17 determines that for every patent application and patent annuity fees have to 
be paid. 
§§26 to 33 PatG describe the Patent Office's internal affairs. 
§§65 to 72 PatG are concerned with the Federal Patent Court, in particular its 
staff. 
§§86 to 99 PatG comprise general provisions for the Federal Patent Court. 
§§100 to 109 PatG contain provisions for the appeal proceedings before the 
Federal Supreme Court. 
§122a PatG describes a provision because of violation of the right of hearing. 
§§123 to 128b PatG contain common rules for the Patent Office and the Federal 
Patent Court. 
§§129 to 138 PatG regulate the legal aid for proceedings before the Patent Office, 
the Federal Patent Court and the Federal Supreme Court. 
§146 PatG deals with the designation of property rights for advertising 
purposes. 
§§147 PatG includes transitional provisions. 
6.2.2 EPC 
The EPC is structured in twelve parts, wherein the eleventh part is deleted 
completely. 
Part I:  
The first part of the EPC deals with general and institutional regulations, in 
particular the organization of the EPO, the administrative council and financial 
provisions.(EPO, 2016, pp. 44–107; Visser, 2017, p. 2)  
The articles 5 to 9 EPC describe the legal status, headquarters, sub-offices of the 
EPO, privileges, immunities and liability of the EPO.(Visser, 2017, pp. 12–15)  
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Articles 10 to 25 describe the management, the appointment of senior 
employees, the duties of the office, the disputes between the EPO and the 
employees of the EPO, the languages of the EPO, the European patent 
applications and other documents, the departments entrusted with the 
procedure, the receiving section, the search divisions, the examining divisions, 
the opposition divisions, the legal division, the boards of appeal, the enlarged 
board of appeal, the independence of the members of the boards, exclusion, 
objection and technical opinion.(Visser, 2017, pp. 16–40) 
Articles 26 to 36 EPC are concerned with membership, chairmanship, board, 
meetings, attendance of observers, languages of the administrative council, 
staff, premises, equipment, competence of the administrative council in certain 
cases, voting rights and weighting of votes.(Visser, 2017, pp. 41–47) 
Articles 37 to 51 EPC describe budgetary funding, the organization´s own 
resources, payments by the contracting states in respect of renewal fees for 
European patents, level of fees and payments, special financial contributions, 
advances, budget, authorization for expenditure, appropriations for 
unforeseeable expenditure, accounting period, preparation and adoption of the 
budget, provisional budget, budget implementation, auditing of accounts, 
financial regulations and fees.(EPO, 2016, pp. 44–107; Visser, 2017, pp. 48–54) 
Part II:  
The second part of the EPC is concerned with the substantive patent law. The 
first chapter of the second part deals with the patentability and the second 
chapter with the persons entitled to apply for and obtain a European patent and 
the mention of the inventors.(Visser, 2017, pp. 2–3)  
The third chapter of Part II of EPC defines the effects of the European patent 
and the European patent application.(EPO, 2016, pp. 108–135) The fourth 
chapter describes the European patent application as an object of 
property.(Visser, 2017, pp. 152–155)  
Part III: 
This part specifies the filing and requirements of a patent application and the 
right of priority.(EPO, 2016, pp. 136–151) 
Part IV: 
This part determines the procedure up to grant a patent.(EPO, 2016, pp. 152–
161)  
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Part V: 
In this part, the opposition to a patent and the limitation procedure are 
determined.(EPO, 2016, pp. 162–173) 
Part VI: 
The sixth part deals with the appeal proceedings.(EPO, 2016, pp. 174–183) 
Part VII: 
This part deals with common provisions, information to the public and to 
official bodies and the representation of applicants before the EPO.(EPO, 2016, 
pp. 184–215) 
Part VIII: 
Part VIII describes the link to the respective national law.(EPO, 2016, pp. 216–
225) 
Part IX: 
This part provides special agreements.(EPO, 2016, pp. 226–235) 
Part X: 
Part X determines the relationship between the EPC and the Patent Cooperation 
Treaty (PCT).(EPO, 2016, pp. 236–245) 
Part XII: 
This part contains final provisions.(EPO, 2016, pp. 248–265) 
The EPC will be structured in the same way as the PatG with the help of the 
figures 10 to 12: 
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Figure 10: Structure EPC part 1 
 
 
Figure 11: Structure EPC part 2 
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Figure 12: Structure EPC part 3 
The specification of the parts of the EPC in the figures should be understood as 
indicating first which part of the EPC is assigned to the section of the life cycle 
of an invention. If one or more articles of this part of the EPC are listed, only 
those articles are assigned to the relevant section. If no article is mentioned for 
the part, all articles of this part are to be assigned to the section. "Part I article 14 
right language" therefore means that only article 14 of Part I is to be assigned to 
the section concerned. "Part IV" means that all articles of part IV of EPC are to 
be assigned to the corresponding section. 
There is no section "infringement" of the life cycle of an invention because due 
to article 64(3) EPC an infringement of a European patent will be treated under 
national law. There are therefore no EPC regulations necessary. 
The articles of the EPC are assigned to the individual sections of the life cycle of 
an invention: 
Inventor 
The inventor is the origin of the invention. He is entitled to all rights to the 
invention.(Kraßer and Ann, 2016, §19) 
Article 60 EPC: This article stipulates that the inventor shall have the right to the 
patent in question. 
Article 62 EPC deals with the right of an inventor to be mentioned. 
Article 81 EPC defines the correct manner to mention the inventor. 
Invention 
The invention is the subject matter of patent law.(Kraßer and Ann, 2016, §11) 
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Article 14 EPC defines the right language of an invention. 
Article 52(1) EPC: This article determines that an invention must be on a 
technical field, novel, based on an inventive activity and susceptible of 
industrial application. 
Articles 52(1) and 54(1) EPC: These articles describe the characteristic of novelty 
of an invention. 
Articles 52(1) and 56 EPC: The characteristic of inventive activity of an invention 
is defined. 
Articles 52(1) and 57 EPC: These articles determine the property of being 
susceptible of industrial application of an invention. 
Articles 52(2), (3) and 53 EPC describe what is not regarded as an invention. 
Article 55 EPC: By this article non-prejudical disclosures are defined. 
Article 83 EPC describes the feasibility of an invention. 
Granting procedure 
The grant procedure is an examination procedure in which the patent office 
examines whether or in what form a patent can be granted.(Kraßer and Ann, 
2016, §25) 
Articles 58 and 59 EPC: These articles deal with formal procedures. 
The Parts III and IV are concerned with the grant procedure. The articles 81 and 
83 EPC are exceptions, because these provisions define properties of an 
invention. 
Patent 
The EPC provides a common procedure for granting patents in the member 
states of the EPC. After termination of the grant procedure, the European 
patents constitute fully-fledged national patents to which the respective national 
rights apply. Therefore, it is not necessary that there are regulations for patents 
of the EPC after opposition proceedings as patents are governed by national 
law.(Visser, 2017, pp. 138–140) 
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Attack on patent 
A patent can be destroyed by an opposition proceeding. Further, a patent may 
be limited, for example, if a new prior art has emerged which calls into question 
the existing patent and its scope of protection. By limiting the scope of 
protection, the validity of the patent can be restored.(Kraßer and Ann, 2016, §26 
Rdn. 121-252) 
Article 61 EPC: This article describes the legal instrument of unlawful removal. 
Part V deals with procedures, which concern an opposition and a limitation of 
the scope of protection of a patent. 
Part VI deals with appeal proceedings. 
Granting procedure and patent 
The whole part I with the general and institutional provisions concerns the 
grant procedure as well as the patent phase. An exception is the article 14 EPC 
which deals with a property of the invention concerned. 
Articles 63 to 74 EPC: These articles describe formal procedures. 
The provisions of parts VII, VIII, IX, X and XII deal with patent applications as 
well as patents. 
6.2.3 Result 
Paragraphs and articles of patent law which are only relevant after the granting 
procedure cannot influence the suitability of an invention for patenting. For this 
reason, all these provisions can be disregarded for this thesis. It is therefore 
possible to concentrate on the remaining provisions. 
As a first result, the provisions concerning the phase “patent”, “attack on 
patent” and “infringement of the patent” can be disregarded. Therefore, the 
following paragraphs of PatG can be neglected: 
Patent 
 §§16, 16a, 
 §20, 
 §23 and 
 §58. 
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Attack on patent 
 §§7(2), 8, 
 §§21 and 22, 
 §§59, 61 and 62, 
 §64, 
 §§73 to 80, 
 §§81 to 85a, 
 §§110 to 121 and 
 §122. 
Infringement of the patent 
 §§9, 9a, 9b, 9c, 10, 11, 12, 14, 
 §13, 
 §24, 
 §§139 to 142b, 
 §§143, 144 and 145. 
The same applies on EPC: the provisions concerned with “attack on patent” can 
be neglected. Therefore, the following articles of EPC can be disregarded: 
Attack on patent 
 article 61 EPC  
 all articles of Part V and 
 all articles of Part VI. 
This structuring has therefore resulted in a considerable number of provisions, 
which do not have to be examined. 
6.3 SECOND STRUCTURE OF PATENT LAW 
A law is due to the complexity of language sometimes difficult to 
apply.(Sunstein, 2018, p. X, Preface) Therefore, a method is searched to illustrate 
the structure of the patent law in such a way and detail, that the fifth research 
question can be answered finally.  
Especially, a method has to be found to distinguish the single elements of the 
patent law and to represent the relationship between these elements. A clear 
structure can be established by applying the structure due to a computer 
program. Therefore, the legal text of patent law will be converted into a 
structure like a computer program.(Jordan and Urban, 1978, p. 16) 
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A computer program is structured as follows: there is input data and a rule, 
which deals with this input data, whereby an output data is resulting. A legal 
provision can be seen in a similar way, because provisions of a law are rules, 
which are adapted on real-life situations. Therefore, there are rules and input 
data, which are applied to assess the situation to be decided. Further, the legal 
decision is the output data.(Jordan and Urban, 1978, p. 16) Therefore, structures 
like computer programs can be used to show the structure of the provisions of 
patent law. 
6.3.1 State of the scientific research 
There are already approaches to apply findings of computer science on legal 
texts. Efforts were undertaken to transform law directly into a software code for 
computers. The direct transformation of a law into computer code is called 
“legal engineering”.(Nakamura, Nobuoka and Shimazu, 2007)  
An important part of the work of a lawyer is to justify that a provision of a law 
can be applied on a concrete daily life situation. It is only in this case that the 
legal consequences arise. The attempt to apply computer science on this method 
is called "legal reasoning".(Buchanan and Headrick, 1970) 
Smart contracts represent a further application of IT technologies on law 
science. They are contractual agreements that are enforced by IT technologies. 
Smart contracts could also be used to implement legal regulations. For example, 
legal deadlines could be monitored.(Meitinger, 2017f)  
The application of IT technologies on law science is therefore not new. It is 
justified to apply IT technologies on patent law for the purposes of the thesis 
also. First of all, the three different ways of application will be discussed, 
namely legal engineering, legal reasoning and smart contracts. 
Legal Engineering 
Legal engineering is a branch of computer science that translates legal texts into 
a formalized language that could be directly transformed into a computer 
program. The aim is to examine the consistency and completeness of a law by 
means of the formalized translation, as well as to ensure their non-contradiction 
to other laws.(Nakamura, Nobuoka and Shimazu, 2007; Nakamura et al., 2010)  
Legal Reasoning 
The science of legal reasoning deals with the legal argumentation, in particular 
the problem of the applicability of precedents in the Anglo-American case law. 
 Properties of an Invention  71 
 
 
 
 
 
Already very early, attempts were made to automate legal reasoning using 
artificial intelligence.(Buchanan and Headrick, 1970) 
An example of legal reasoning is to clarify the question of what an invention is 
in the sense of patent law. The patent law itself does not define the term 
invention. Instead, the jurisprudence must be consulted. The decision as to 
whether an object has a technical character and therefore constitutes an 
invention within the meaning of the patent law can only be answered in an 
argumentative manner. This is a typical problem, which can be solved by legal 
reasoning with the help of artificial intelligence.(Ashley and Rissland, 2003; 
Bench-Capon and Sartor, 2003)  
Smart contracts 
Smart contracts are legal agreements, wherein the agreements are automatically 
enforced by IT technologies. In the case of an autonomous enforceability, a 
fundamental prerequisite is that the contracting parties may have confidence in 
the correct implementation of the rules of the contract. To guarantee this aspect, 
the blockchain technology is used.(Glatz, 2016; Meitinger, 2017f) 
Blockchains are regarded as „the next big thing“.(The Economist, 2015) A 
blockchain is a sequence of data sets, which can be considered as a stack. The 
characteristic of a blockchain is that it is only possible to put on one more 
attachment to the stack. It is not possible to change the already existing parts of 
the blockchain. A well-known application of a blockchain is Bitcoin, which is a 
virtual currency.(Hildner, 2016; Plitt and Fischer, 2016) Smart contracts which 
apply the technology of blockchains could be used to implement legal 
regulations.(Fries, 2016; MMR-Aktuell, 2016) 
In particular, it has been shown that smart contracts could be used to implement 
the patent law. A scenario was described in which a smart contract 
autonomously takes over the administration of a patent or a patent application. 
In this case, the smart contract will ensure that the annual fees are paid in due 
time. The work of patent attorneys would be limited to the drafting of patent 
applications and representation before the courts of justice. Formal tasks of a 
law firm, such as regarding deadlines, will be taken over by the smart contracts. 
Also, the patent offices could concentrate on substantial work, in particular 
evaluating the patentability of an invention. Monitoring and control of the 
formal requirements of patent law would no longer be necessary. The smart 
contract concerned could also take over these tasks.(Meitinger, 2017f) It was also 
discussed that smart contracts might even replace patents.(Swan, 2015, p. 11)    
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6.3.2 Elements of a computer program 
A computer program can be divided into input data, functions and output data, 
wherein the functions work with input data to produce the output data. There is 
a clear concept of processing.(Dworatschek, 1989, p. 47) The input data and the 
output data can be seen as objects, which have properties. The properties can 
have different values, for example a range of values. 
Therefore, a computer program comprises(Pimparkhede, 2017, pp. 533–651) 
 objects, 
 properties of the objects, wherein the properties have 
 values. 
There are functions for managing these objects, properties and values of the 
properties. Therefore, there are the functions as follows (Davis, 2015, pp. 129–
140; Pimparkhede, 2017, pp. 299–370): 
 functions for assigning properties to objects and 
 functions for assigning values to these properties of the objects. 
A computer program therefore has a clear structure. Such a distinct structure 
can be applied on the patent law in order to structure it also clearly. 
6.3.3 Patent law as a computer program 
Patent law comprises a set of rules, wherein the life cycle from an invention to a 
patent is described. These rules are controlled by the characteristics of the 
invention. For example, if an invention is not new, it is clear due to §1(1) PatG 
that a patent cannot be granted. The characteristics of an innovation generated 
by an innovation method chosen can therefore influence the application of the 
rules of patent law.(Kraßer and Ann, 2016, §25) It may be possible that the rules 
of patent law apply differently depending on the type of innovation method 
used to create the innovation concerned. 
The task now is to find the characteristics of an invention that influence the 
rules of patent law. By structuring patent law as a computer program, a 
correspondingly clear structure is achieved.(Pimparkhede, 2017, pp. 299–370, 
533–651) 
An invention in terms of patent law can be regarded as an object according to 
computer science. This object has properties. It is the task to determine these 
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possible properties. Secondly, it is necessary to find out under which conditions 
which values will be assigned to these properties. For this purpose, a distinction 
is made between the provisions of patent law in: 
 functions that assign properties to inventions and 
 functions that assign values to these properties of inventions. 
In addition, there will be functions that control processes leading to the 
discontinuation of a patent or a patent application on the basis of the properties. 
Further, there will be functions that control the grant process or the process for 
eliminating the patent or patent application without regarding the properties of 
the invention. Such functions can be provisions that concern administrative 
processes. In particular the last type of functions has nothing to do with the 
properties of an invention and can be disregarded. 
6.3.4 Functions for assigning properties to an invention 
German and European patent law have the following functions, which define 
the properties of an invention. 
PatG 
On the basis of figure 13, the properties of an invention can be identified, 
namely technical nature, novelty, inventive activity, industrial susceptibility, 
feasibility, right language and being a state secret. In addition, it must also be 
taken into account that an invention must have an inventor under §6 PatG. 
Inventorship is therefore another characteristic of an invention. 
 
 
Figure 13: Properties of an invention due to PatG 
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§1(1) PatG can be interpreted as a function that defines properties. The 
following properties will be assigned to an invention (Bacher, 2015; Moufang, 
2017a):  
 technical nature, 
 novelty,  
 inventive step and  
 being susceptible of industrial application.  
The technical nature is a prerequisite for the existence of an invention at all and 
is therefore not taken into account in the following. 
§6 PatG defines the property inventorship of an invention.(Melullis, 2015b) 
§34(4) PatG describes the property of feasibility of an invention.(Schäfers, 
2015d) 
§35a PatG defines the property of being in the German language.(Moufang, 
2017e) 
§37 PatG defines the right to be mentioned as the inventor.(Moufang, 2017f) 
§50 PatG defines the characteristic of being a state secrecy.(Schäfers, 2015i)  
EPC 
With the help of figure 14 the properties of an invention can be identified as 
right language, technical nature, novelty, inventive activity, industrial 
applicability and feasibility. Further, an inventor is assigned to an invention. 
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Figure 14: Properties of an invention due to EPC 
 
The European patent act EPC contains provisions corresponding to the German 
patent act PatG.(Kraßer and Ann, 2016, §1 Rdn. 7-14) 
Article 14 EPC determines the right language.(Stauder, 2016a) 
Article 52(1) EPC specifies four important requirements for patentability of an 
invention(Visser, 2017, pp. 56–57):  
 technical nature, 
 novelty,  
 inventive step and  
 being susceptible of industrial application.  
The technical nature is a prerequisite for the existence of an invention at all and 
is therefore not taken into account in the following. 
The article 60(1) sentence 1 EPC determines, that the invention belongs to the 
inventor or his successor in title. Therefore this provision assigns the property of 
inventorship to the object invention, wherein the person, who made the 
invention, is the owner.(Bremi and Stauder, 2016a Rdn. 6) The inventor must be 
a natural person.(Bremi and Stauder, 2016a Rdn. 4) A European patent may be 
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granted to several inventors who form a community of inventors.(Bremi and 
Stauder, 2016a Rdn. 7-10) 
Article 62 EPC defines the right to be mentioned as the inventor. Therefore, it is 
necessary to identify the inventor, because there is an obligation to mention the 
inventor.(Bremi and Stauder, 2016c)  
Article 83 EPC defines the property of being sufficiently 
disclosed.(Teschemacher, 2016c) 
6.3.5 Functions for assigning a value to a property 
The provisions that determine the values of the properties of the invention are 
searched. 
PatG 
There are the following rules, which assign values to the properties due to the 
circumstances of the situation of the creation of the invention. These 
circumstances are determined by the innovation method chosen. 
§3 PatG assigns values to the property of novelty of an object invention. §3(1) 
PatG defines that an invention has the value true for the property of novelty if it 
was not disclosed to the public. If the invention was made accessible to the 
public, the property novelty gets the value false.(Melullis, 2015a; Moufang, 
2017b) 
§4 PatG defines the assignment of values to the property inventive activity. If 
the invention is obvious to a person skilled in the art the property inventiveness 
gets the value false, otherwise true.(Moufang, 2017g) 
§5 PatG defines the assignment of values to the property susceptible of 
industrial application. The property susceptible of industrial application of an 
invention will be assigned the value true if there is a commercial application of 
the invention concerned, otherwise, the property is assigned false as 
value.(Asendorf and Schmidt, 2015b)   
§6 PatG assigns the value of the inventor to the invention. The inventor is the 
person, who “made” the invention.(Melullis, 2015b; Moufang, 2017l) 
§34(4) PatG defines the feasibility of an invention. According to the German 
patent law an invention is feasible if a person skilled in the art is able to execute, 
build or reproduce the invention.(Schäfers, 2015d) 
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§35a PatG defines the property of being in the German language.(Moufang, 
2017e) 
§50 PatG defines the characteristic of being a state secrecy.(Schäfers, 2015i) 
§63 PatG describes the proceeding to realize the right due to §37 PatG.(Schäfers 
and Schwarz, 2015b) 
EPC 
Article 14 EPC determines the right language. A patent application is in the 
right language if it is written in German, English or French.(Stauder, 2016a) 
The article 54(1) EPC defines the property novelty of the object invention. This 
property is true if the invention is not already known to the public. This means 
the invention does not form part of the prior art.(Lindner, 2016a, Rdn. 1)  
The prior art is defined in article 54(2) EPC. Due to article 54(2) EPC everything 
belongs to the state of the art, which was accessible to the public prior to the 
date of filing.(Lindner, 2016a, Rdn. 13-20) Article 55(1)a EPC provides 
exclusions of disclosures of the invention from forming prior art due to article 
54(2) EPC in case of an obvious abuse. A further exception is an exhibition in 
accordance with article 55(1)b EPC.(Stauder, 2016b) 
The article 56 EPC defines the property of inventive activity, wherein an 
invention is based on an inventive activity if the subject matter of the invention 
is not obvious to a person skilled in the art.(Kroher, 2016)  
The property industrial applicability can be assigned the values true or false 
depending on the possibility to be used in industry due to article 57 EPC. 
Industrial applicability has to be understood in a broad sense. Every kind of 
economical use, which aims to gain a profit, is comprised by industrial 
applicability.(EPO, 1986) 
The article 60(1) sentence 1 EPC assigns the value of the inventor to the 
invention.(Bremi and Stauder, 2016a Rdn. 6) 
The article 81 EPC describes the implementation of the designation of the 
inventor.(Teschemacher, 2016b) 
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Article 83 EPC defines the property of being sufficiently disclosed. This 
property is fulfilled, if the invention is clearly described to be executable by a 
person skilled in the art.(Teschemacher, 2016c) 
6.3.6 Functions for steering the granting procedure on basis of values 
The granting process is directed by the properties of the invention concerned. 
Therefore, the values of the properties are important for the result of the 
granting process. The values of the properties may depend on the circumstances 
of the innovation process, which are determined by the innovation method 
chosen. 
PatG 
§§42 to 49a: These provisions are concerned with the granting procedure. 
§§51 to 56: These rules are concerned with the property of being a state secrecy. 
The provisions §§42 to 49a PatG define proceedings before the GPTO. These 
proceedings represent the granting procedure, which can be understood as a 
work flow, which is directed by the values of the properties of the invention. If 
every invention would have the same values of properties, the work flow 
“granting a patent” would lead always to the same result.   
§42 PatG defines an initial examination of the application by the GPTO, by 
which for obvious errors are searched for.(Schäfers, 2015g)   
Pursuant to §48 PatG, a patent application will be refused if deficits complained 
of by the patent office are not remedied.(Schäfers, 2015h) 
The functions §§42 to 49a and 51 to 56 PatG only use variables that have already 
been determined for an invention. There are therefore no additional 
characteristics of an invention. 
EPC 
Articles 90 to 98 EPC lay down the procedure for grant of a patent. 
Article 94 EPC states the substantive examination of European patent 
applications especially on basis of the requirements of novelty and inventive 
activity.(Heusler and Stauder, 2016a) 
Article 97 EPC describes the granting or refusal on basis of the values of the 
properties of the object invention.(Heusler and Stauder, 2016b) 
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No additional properties of an invention are used. 
6.3.7 Functions for steering the granting procedure without values 
In computer science, there are functions without parameters. The rules of patent 
law comprise provisions, which are not affected by the values of the properties 
of an invention. These functions can be regarded as such functions without 
parameters. These functions can be neglected for this thesis because these 
functions do not lead to different results for OI inventions compared to CI 
inventions. 
The following rules can therefore be disregarded: 
PatG 
§7(1) defines the entitlement of the applicant. 
§15(1) PatG describes the inheritance of an invention and the possibility of 
transferring an invention. 
§15(2) and (3) PatG define licenses for inventions. 
§17 determines annuity fees. 
§25 determines the requirement of a domestic representative. 
§§26 to 33 deal with Patent Office´s internal proceedings. 
§§34(1), (2), (3), (5), (6), (7), (8) deal with formal requirements. 
§§34a, 35, 36 deal also with formal requirements. 
§§38, 39 describe formal acts of the applicant.  
§40, 41 determine priority rights. 
§§65 to 72 are concerned with the Federal Patent Court. 
§§86 to 99 deal with general provisions for the Federal Patent Court. 
§§100 to 109 describe general provisions for appeal proceedings before the 
Federal Supreme Court. 
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§122 describe appeal proceedings against decisions of the Federal Patent Court. 
§122a defines an infringement of right of hearing. 
§§123 to 128b comprise provisions for the Patent Office and the Federal Patent 
Court. 
§§129 to 138 determine legal aid proceedings. 
§146 deals with mentioning of patents and patent applications for advertising 
purposes. 
§147 is a transitory provision. 
EPC 
Part I comprises general and institutional regulations (exception: article 14 
EPC). 
Part II: The articles 58, 59 and 63 to 74 describe formal procedures. 
Part III: All articles of part III can be neglected besides articles 81 and 83. 
Part VII comprises common provisions on the distribution of information and 
similar formal proceedings. 
Part VIII describes the link to national law. 
Part IX contains special agreements. 
Part X describes the relationship between EPC and Patent Cooperation Treaty 
(PCT). 
Part XII comprises formal provisions. 
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6.4 ANSWER TO THE FIFTH RESEARCH QUESTION 
With the help of structuring patent law as a life cycle and as elements of a 
computer program, the properties of an invention could be determined.  
The object invention has the following properties: 
 inventorship, comprising 
o mentioning the inventor, 
o property in the invention, 
 novelty, 
 inventive activity, 
 susceptible of industrial applicability, 
 feasibility, 
 being in the right language and 
 being a state secrecy. 

  
 
 
 
7 RELEVANT PROPERTIES OF AN INVENTION 
The properties of an invention will be examined with regard to importance for 
the relationship between patent law and OI. This makes it possible to determine 
how patent law and the innovation method chosen interact due to the 
touchpoint OI and patentability. 
7.1 SIXTH RESEARCH QUESTION 
The properties of an invention are examined to determine whether they are 
relevant due to the type of innovation method chosen. 
Sixth research question 
Which properties of an invention due to patent law behave differently 
depending on the selected innovation method? 
7.2 LANGUAGE 
An invention is written in a language, for example English. The language 
represents a feature of the invention. An invention filed with the EPO may be 
written in any language due to article 14(2) EPC. If the invention is not available 
in one of the official languages of the EPO, English, French and German, a 
translation of the invention has to be submitted in one of these 
languages.(Stauder, 2016a)  
Due to §35a PatG a German patent application must be written in German. But, 
if a patent application was filed in another language, a translation into German 
can be filed within three months due to §35a(1) sentence 1 PatG.(Schäfers, 
2015e)  
A patent application can therefore be submitted in any language. If the patent 
application is written in the “wrong” language, a version of the patent 
application can always be filed in the required language. 
The property in which language the invention is written has no effect on the 
further fate of the invention.(Moufang, 2017a Rdn. 24) Therefore, if there is an 
influence on the language by the type of invention method chosen it can be 
neglected. For this reason, this property will not be regarded. The language in 
which a patent application is written is not an important characteristic of an 
invention for this thesis. 
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7.3 FEASIBILITY 
Due to article 83 EPC, an invention is feasible if a person skilled in the art is able 
to carry out the invention based on the technical teaching of the patent 
application by using common technical knowledge without undue effort, 
wherein the complete patent application has to be regarded.(EPO, 1984) 
According to §34(4) PatG there is an enabling disclosure of an invention, if a 
person skilled in the art can execute the invention. A person skilled in the art 
does not need to be an outstanding expert. It is sufficient, if he is an ordinary 
practitioner.(Schäfers, 2015d; Moufang, 2017c)  
The characteristic of the "sufficient disclosure" is related to the quality of the 
description of the invention and not directly to the invention itself. It can be 
understood that a complicated invention can be sufficiently disclosed by a well-
written patent application, and a simple invention which should also be simple 
to be sufficiently disclosed, can be not sufficiently disclosed because the patent 
application has been made negligently.(Teschemacher, 2016c, Rdn. 12-15)  
For this reason, "sufficient disclosure" is not considered a property of an 
invention, which depends from the type of innovation method. Therefore, this 
property is not examined in this thesis. 
7.4 INDUSTRIAL APPLICABILITY 
The property “industrial applicability” of an invention has to be interpreted in a 
broad sense. This is implied by the formulation “any kind of industry” of the §5 
PatG and article 57 EPC.(Moufang, 2017j Rdn. 8; Visser, 2017, pp. 126–127) 
Indeed, if there is the possibility to generate a turnover with a product or a 
method based on the invention, this criterion is fulfilled. Only if there is only a 
private use of the product in question possible and this use cannot be offered by 
an industrial or commercial application then there is no industrial 
applicability.(EPO, 1995a)  
Therefore, if the corresponding product or method can be industrially 
manufactured at all, then the invention is susceptible of industrial application. 
For this reason, it is almost impossible that this condition of patentability is not 
met by a technical product or process. Since this requirement is met in almost 
every situation thinkable, this requirement of the patent law is not examined. 
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7.5 STATE SECRECY 
A patent application contains a state secret if the publication of the patent 
application endangers the security or the existence of the state.(Schäfers, 2015i 
Rdn. 4-8e) The criteria that determine whether a patent application contains a 
state secret can therefore be regarded as independent of patent law and the 
innovation method chosen. The §§50 to 56 PatG are therefore not taken into 
account. 
If a state secret should be submitted as a European patent, the patent 
application must be filed first with the national patent office concerned, for 
example the GPTO.(Keukenschrijver, 2016r Rdn. 13) Therefore, the respective 
national regulations regarding a state secret always apply. Additional 
regulations of the EPC are therefore not necessary.(Keukenschrijver, 2016r Rdn. 
22) 
7.6 NOVELTY 
Article 54(1) EPC and §3(1) sentence 1 PatG define each the novelty 
requirement. A patent can only be granted if the technical teaching, which is 
described by the patent, is novel before the background of prior art. The prior 
art is defined by article 54(2) EPC and §3(1) sentence 2 PatG, 
respectively.(Lindner, 2016a; Moufang, 2017b) 
The prior art comprises those documents, which are accessible to the public 
prior to the filing date of the patent application. Oral descriptions and prior use 
is also encompassed by the term of prior art. Further, due to §3(2) PatG, third 
party patent applications published after the filing date but filed with the patent 
office before the filing date of the own patent application have also to be 
regarded as potentially novelty-destroying. Therefore, an invention is new if 
there is no single written or oral disclosure or disclosure by use, which describes 
all features of it. In this case, the invention does not form part of the state of the 
art.(Lindner, 2016a, Rdn. 13-50) The analog provision of the European patent 
law is included in article 54(3) EPC.(Visser, 2017, pp. 94–98) 
The novelty is always endangered if the invention becomes known. Therefore, if 
the invention remains within a company, the novelty keeps intact in all cases. If 
the invention leaves the company, the special circumstances of the case must be 
clarified in order to decide whether the novelty of the invention will be retained.  
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The problem of keeping an innovation secret due to novelty criterion has got 
worse. Nowadays, there are not only local effects because of personal contacts. 
Further, there are global effects by mass media. For example online social 
networks are important with respect to widespreading of information.(Myers, 
Zhu and Leskovec, 2012; Guille et al., 2013) Another cause for the difficult 
control of knowledge of a firm is the increasing mobility of 
employees.(Chesbrough, 2003, p. xxii) 
7.6.1 Prior art 
The term prior art is defined by article 54(2) EPC and §3(1) sentence 2 PatG. 
Only technological knowledge is regarded as state of the art in terms of article 
54(2) EPC and §3(1) sentence 2 PatG.(Lindner, 2016a; Moufang, 2017b Rdn. 14-
134)  
The patent law realizes an absolute concept of novelty, i. e. everything that was 
made available to the public has to be considered as prior art. The state of the 
art comprises the whole technological knowledge of the world in written or oral 
description or by public prior use. There is no restriction on the way knowledge 
was made public. Everything, what is made public is regarded as prior art as far 
as it is made public before the filing date of the patent application concerned. If 
the patent application claims priority only those documents has to be 
considered, which were made public before the priority date.(Moufang, 2017b 
Rdn. 8) 
Information is made public if there is the possibility to get notice of the 
information. For “making public” it is not a requirement that a person indeed 
hat taken notice of the information. It is sufficient, that there was the possibility 
to get access to the information without breaching confidentiality.(EPO, 1990a, 
1992) Therefore, an invention becomes public if it is theoretically possible to get 
aware of it.(EPO, 1990b)  
The public must be able to find the document revealing the invention. 
Depending on the situation there must be information about the document to 
get to the document. Therefore, the document must be prepared for being 
public. A document must be accessible, for example by a catalogue of a library. 
Otherwise, the document is deemed to be not part of the prior art despite it is at 
the library.(EPO, 2002b)  
An invention is only available to the public if there is a direct and unambiguous 
access.(EPO, 1993a, 1995c) It is not sufficient that there is theoretically a 
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possibility of an access of the public. One example is a website with an 
unknown URL-address. This website is considered as not accessible. On the 
other hand, if the URL-address is in such a way straightforward, that it is easy 
to find out, the content of the website is deemed to be made public. If the 
website can be found by a web search engine by using one or more keywords 
which are related to the subject matter of the content then the content of the 
website forms also part of the prior art.(EPO, 2012a) 
Public accessibility is assumed even if the person, who represents the public, is a 
straw man and even if it is very difficult to get the knowledge about the 
invention.(EPO, 2009c) 
The public in terms of article 54(2) EPC requires not a minimum number of 
persons. Further, the persons, representing the public, do not need to have a 
minimum level of education.(EPO, 2000a) 
Article 55(1) EPC establishes two cases by which a disclosure does not form part 
of the state of the art. One possibility is that the invention was presented at an 
acknowledged exhibition. The exhibition must be one falling within the terms of 
the Convention on International Exhibitions signed at Paris on November 22, 
1928 and last revised on November 30, 1972. The other possibility is that the 
invention was disclosed by an abuse.(Stauder, 2016b)  
A publication by mistake does not form an abuse. Therefore, if an invention is 
disclosed without the agreement of the inventor the disclosure counts as prior 
art despite the Article 55(1) EPC. Abuse takes place either by an intent to harm 
the inventor or if the abuser knows about the harming effect of the 
publication.(EPO, 1996a) On the other hand, a board of appeal saw a publication 
by mistake as abuse in terms of article 55(1) EPC. The intention to harm was not 
regarded as a requirement for abuse.(EPO, 1987) 
There is a time-limit of six months. Only within this time period before the filing 
date of the patent application, the grace period according to article 55(1) EPC 
can be claimed.(Stauder, 2016b) The German paragraph analogous to article 55 
EPC is §3(5) PatG.(Moufang, 2017b Rdn. 182-192) 
Public prior use 
For a public prior use, the invention must be disclosed to a person skilled in the 
art by usage of the invention. In this sense a person skilled in the art can be 
understood as a person, who comprehends the invention. But, this does not 
mean that the disclosure of the invention to visitors of a firm does not harm 
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novelty requirement. It is not necessary that specific individuals get access to 
the invention. It is sufficient if the invention was disclosed to unknown 
people.(EPO, 2003) 
Therefore, there is public prior use if a single person gets access to the invention 
and understands it. A further requirement is that this person is not bound to an 
obligation to maintain secrecy. The obligation can be tacit or express. For 
proving a public prior use a “balance of probabilities” is not sufficient. There is 
a necessity of an “absolute conviction”.(EPO, 1998c, 1998g) 
Delivery of products, realizing the invention, can be regarded as public prior 
use depending on the circumstances. If a huge amount of products will be 
delivered and in the case of a printed catalogue of the products a public prior 
use will be assumed.(EPO, 2002b, 2009a) 
R&D cooperation 
It can be expected that business partners maintain secrecy about their invention. 
It is not necessary that these business partners are well-known. But it is an 
indication, if they are.(BGH, 1978b) Therefore, it depends on the person, who 
receives the invention. If the person is anonymous and cannot be interrogated in 
order to clarify the situation it can be assumed that the invention was made 
public. Therefore, crowdsourcing, wherein persons are involved, who are not 
well-known and whose identity cannot be determined, cannot generate new 
inventions. 
A European appeal board stated that during development procedure with 
cooperating partners a tacit nondisclosure agreement can be assumed. The 
partners prevent the free access to the invention because of common interest to 
maintain the invention secret.(EPO, 1995b) An OI process is a development 
process. Therefore, at first stage maintaining of secrecy can be assumed. 
From the time of production of the products based on the invention, the 
situation is completely different.  There is no more an interest for keeping the 
invention secret, because the products embodying the invention are deemed for 
selling. The tacit obligation to maintain secrecy has fallen away.(EPO, 2010) 
For an obligation to maintain secrecy an express agreement, for example a 
written contract, is not necessary. It is sufficient that the business partners have 
agreed verbally to maintain secrecy. This agreement can even be tacit if 
common interests can be assumed.(EPO, 1994c) 
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Sale 
The sale of one product to a buyer, wherein there is no obligation to maintain 
secrecy, makes the invention, if it can be derived from the sold product, public. 
One single sale is typically novelty-destroying. Therefore, selling the product 
destroys the novelty of the inherent invention.(EPO, 2002a) On the other hand 
the sale does not harm novelty if the buyer is bound to an obligation to maintain 
secrecy.(EPO, 1992) Therefore, the sale of a single product can establish novelty-
destroying prior art especially if the buyer is an end-user whose interest is to 
use the product and therefore does not have an interest in secrecy.(EPO, 1994a) 
Presentation 
An invention is only made public by a presentation if the invention can be 
understood directly and unambiguously by the public from the presented 
device, incorporating the invention. The presentation of a machine, whose 
working principle was not apparent from merely looking at the machine, cannot 
be added to the prior art.(EPO, 1998f) 
A demonstration of products to members of the own company is, as a rule, no 
public demonstration because it is assumed that the employees are bound at 
least to a tacit agreement of confidentiality.(EPO, 2000c) 
Oral description 
Reliability of oral description is difficult. For example, as a proof for the content 
of a lecture, it is not sufficient what the lecturer says what he lectured because 
this is just what the lecturer wanted to convey. This is not the thing what really 
arrived at the audience. If there are at least two members of the audience, who 
understood the invention, then the lecture is novelty-destroying for the 
invention. The notes of only one member are insufficient because it might reflect 
only the thoughts of this member.(EPO, 2001a; Geschka and Meitinger, 2018, p. 
5)  
In the case of an oral description of the invention, the person representing the 
public must be a person, who is able to understand the lecture. Otherwise, the 
invention was not made public.(EPO, 1993c; Geschka and Meitinger, 2018) 
Internet 
Internet publications, namely websites, were assessed by the boards of EPO in 
different ways. In the past, it was claimed that internet publications have to 
fulfill very high standards to be accepted as prior art publications. An internet 
document was only used as proof in case the document derived from the 
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website is “beyond any reasonable doubt”. If the website was “reputable” a 
printed date was accepted without further investigations. Otherwise, further 
investigations were necessary.(EPO, 2007, 2008a) 
Actual decisions doubt the necessity of these high standards. It is argued that 
only because of the possibility to change the internet publications easily it is not 
justified to use higher standards of proof. It is not necessary that internet 
publications fulfill a proof beyond every doubt to be accepted. It is sufficient if 
the internet publication fulfills the requirements of other public prior use 
proofs. An evaluation by the “balancies of probabilities” must be 
sufficient.(EPO, 1998d, 2011, 2012c, 2014) 
It can be supposed that a high price of a document leads to the non-availability 
of this document. On the other hand, prices are adapted to the actual market 
situation. Therefore, a high price reflects only the possibility of the market 
members to pay high prices. Before the background of this assumption, it can be 
assumed that the content of expensive websites forms part of the prior art.(EPO, 
2004b)  
Non-disclosure agreement 
A non-disclosure agreement exists if it has been agreed in writing or verbally 
with a person, for example the inventor, that he will not disclose the invention 
to the public. In the absence of an express non-disclosure agreement, the 
circumstances may nevertheless result in the person concerned feeling bound 
by a tacit non-disclosure agreement. In this case too, the criterion of novelty is 
maintained.(Melullis, 2015a Rdn. 253) 
Employees 
The decision “Herzklappenprothese” by the Federal Supreme Court stated that 
the knowledge of an invention of persons within a firm, who are involved in the 
development of the invention, does not harm novelty. The same applies for the 
persons outside the organization who are also involved in the development or 
the testing of the invention.(BGH, 1999)   
If the inventor is an employee of a company, an explicit non-disclosure 
agreement can be assumed if a corresponding clause is included in the 
employment contract. Otherwise, a tacit non-disclosure agreement may be 
supposed. Discussions, tests and presentations of an invention with an 
employee are therefore not questionable with regard to the novelty criterion. 
Therefore, for example company papers, which are only distributed within the 
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company, cannot be regarded as prior art documents for an invention.(BGH, 
1962, 1963, 1966b, EPO, 1994c, 2000b) 
R&D cooperation 
The creation of an invention by a R&D cooperation is not detrimental to the 
novelty criterion of the patent law if only employees of the companies involved 
in the R&D cooperation participate. In this case, jurisprudence assumes that 
none of the parties have an interest in publishing the invention before filing a 
patent application. It is therefore assumed that the employees of the companies 
feel bound by an implicit non-disclosure agreement, unless these non-disclosure 
agreements have already been fixed in writing in the respective employment 
contracts.(EPO, 1996c)  
It is also possible that an invention is developed together with a customer. In 
this case, the circumstances of the individual case must be taken into account in 
order to decide whether the novelty criterion is met. For example, if the 
customer has a close relationship with a competitor, the invention is not 
considered to be new.(EPO, 1997a)  
However, if it is more likely to be assumed that the customer works closely with 
the own company and is aware of the fact that a joint development for a 
common product is to be carried out, at least an implied non-disclosure 
agreement can be assumed.(EPO, 1994b)   
Neither express nor tacit agreement of secrecy 
During an innovation project, such as a crowdsourcing project, it may be 
necessary to present the invention to the members of the innovation project in a 
presentation or a lecture. If in this case not all participants of the presentation 
are bound to a non-disclosure agreement, the invention shall be deemed to have 
been disclosed to the public.(EPO, 1991, 1996b, 1998e, 1998b, 2000d, 2001a) 
Miscellaneous 
If the relevant publication is a document, which was sent from a scientist to 
colleagues, there is no novelty destroying act. The Federal Supreme Court 
stressed that it is typical for scientists to send documents to selected colleagues 
for scientific discussion. Therefore, there is a relationship of trust not to allow 
access to the document for a third party even without a written secrecy 
agreement. On the other hand, if an anonymous person gets notice of the 
invention, whose habits cannot be predicted, the invention loses its 
novelty.(BGH, 1993, p. 468) 
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An invention can be created in the course of a market test. In this case, test 
persons can become external inventors. The inventive test persons must be 
bound to a non-disclosure agreement. In addition, care must be taken to ensure 
that the invention itself does not become known to other persons, for example 
from the environment of the test persons. It is therefore important that the 
persons who become aware of the invention, keep the invention secret and 
know that they should keep it secret. Otherwise, the novelty criterion of patent 
law is infringed.(EPO, 1997b, 1998a, 2009b; Geschka and Meitinger, 2018, p. 4) 
7.6.2 Procedure of assessing novelty 
A document published before the filing date of the invention is novelty-
destroying if all features of the invention can be found in a single site of this 
document. A single site is not a combination of several items of the document, 
which are not logically combined, for example several items of a 
catalogue.(Moufang, 2017b Rdn. 135-137; Visser, 2017, p. 81) 
7.6.3 Innovation methods and novelty 
The four innovation methods are evaluated with regard to the criterion of 
novelty of patent law. In particular, it will be analyzed whether the innovation 
methods differ with regard to this criterion. In this case, the novelty criterion is 
an important characteristic of an invention that needs to be examined in more 
detail. 
Closed innovation 
Jurisprudence shows that an invention that remains within a company and is 
only shown to its own employees is regarded as new, since it is assumed that 
the employees are bound to an explicit or implicit confidentiality agreement. 
Patent offices and courts suppose that employees of a firm are obliged of 
secrecy. Therefore, in case an invention is kept within a firm there is no deficit of 
novelty. On the other hand, if an invention crosses the boundaries of the firm 
there is a danger for novelty in terms of patent law.(BGH, 1962, 1963, 1966b, 
EPO, 1994c, 2000b) Therefore, a CI innovation method does not endanger the 
novelty criterion.   
Firm-to-firm OI 
In the case of a firm-to-firm OI such as a R&D cooperation the case law assumes 
that the companies involved have an interest in keeping the invention secret. It 
can therefore be assumed that the firm-to-firm OI innovation method does not 
undermine the novelty.(EPO, 1996c) 
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OI with external inventors 
It is no problem if a group of persons knows the invention if these persons 
accept that the invention has to be kept secret. This group of persons can even 
be a big number of persons. But, if a person gets notice of the invention or is 
able to get notice of the invention without the obligation to keep the invention 
secret, then the invention became public. Therefore, the difference is that the 
persons must know that the invention has to be remained secret. In case the 
persons know that there is an invention to be protected by a patent, it can be 
assumed that the invention is not published to the public. Therefore, if a non-
disclosure agreement exists, the invention is new. Otherwise it shall be deemed 
to have been disclosed to the public.(EPO, 1991, 1996b, 1998b, 1998e, 2000d, 
2001a) 
The discussion of the case law has shown that a non-disclosure agreement is 
absolutely crucial for compliance with the novelty criterion in an OI project. If 
there is a non-disclosure agreement, the OI project meets the novelty criterion. 
Otherwise it will be violated. In the case of an innovation method with an 
external inventor, it cannot always be assumed that a confidentiality agreement 
is in force, because the external inventor is not an employee of a firm involved 
in the innovation process. 
Summary 
The discussion of the novelty criterion shows that the behavior of the persons 
involved in an innovation process can decide whether an invention remains 
new. For example, if a person makes the invention available to the public by a 
public prior use, the novelty criterion is no longer fulfilled. A big number of 
persons can therefore increase the possibility that a disadvantageous behavior 
of the persons concerned results in a novelty-damaging behavior. The novelty of 
an invention therefore has to be investigated in detail.   
OI is characterized by the fact that the invention is at least not exclusively 
created within the boundaries of a single organization.(Chesbrough, 2003, p. 43) 
Therefore, it is decisive whether the external inventors are bound to a secrecy 
agreement. If the external inventors belong to another organization, the external 
inventors are bound by a confidentiality agreement with their organization. In 
case this organization forms with the own organization a R&D cooperation, 
there are no problems because of the novelty criterion of the patent law. It 
follows from this that an invention based on CI or on firm-to-firm OI does not 
pose any problems with regard to the novelty criterion.  
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The situation is different if there are external inventors who are not employees 
of a company involved in the development of the invention. In this case, it is 
necessary to clarify case-by-case whether a non-disclosure agreement exists. 
This can only be clarified if the circumstances of the individual case are taken 
into account. In case there is no express or tacit obligation to maintain secrecy 
the invention became public. In this case, a patent is not possible because of lack 
of novelty.(Geschka and Meitinger, 2018)      
Due to the aspects of tacit or explicit non-disclosure agreement the innovation 
methods with external inventors can endanger the novelty criterion. Therefore, 
the innovation methods CI and firm-to-firm OI are in line with the novelty 
criterion due to patent law, whereas the innovation methods OI with-an-
external-inventor and firm-to-firm OI with-an-external-inventor are not in line 
with this criterion. 
7.7 INVENTIVE ACTIVITY 
To be patentable an invention must be not only novel but also be based on an 
inventive activity.(Schick, 1984; Storz and Hüttermann, 2012) A missing of the 
requirement of inventive activity could lead to worse conditions for highly 
innovative industries.(Hunt, 1999) Trivial patents, which only protect 
incremental innovations or maybe no real innovations at all, impose only to 
innovating firms additional costs.(Moir, 2009) For this reason, the criterion of 
inventive activity is important. 
Article 56 EPC and §4 PatG, respectively, define the evaluating of the inventive 
activity of an invention. The invention is based on an inventive activity if it is 
not obvious before the prior art to an average person skilled in the art.(Kulhavy, 
2011; Moufang, 2017g) Therefore, a minimum inventive step is required for an 
inventive activity in terms of patent law.(Dolder, Ann and Buser, 2011) 
7.7.1 Prior art 
The state of the art, which must be evaluated when assessing the inventive 
activity, corresponds to that of the criterion of novelty with the exception of the 
relevant dates for the prior art.(Kroher, 2016, Rdn. 8-19) The filing date or the 
priority date is the relevant date for determining the relevant state of the art. 
Additionally due to §4 sentence 2 PatG and article 56 sentence 2 EPC, the date of 
publishing of the document of the state of the art is also important for the 
requirement inventive activity due to patent law.(Moufang, 2017g Rdn. 16; 
Visser, 2017, pp. 107–108) 
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7.7.2 Procedure of assessing inventive activity 
The assessment of the inventive activity differs from that of the novelty in that 
several documents are taken into account together in the assessment. This is 
because the mere combination of well-known subject-matters should not lead to 
an inventive activity. Only in case there is a surprising new result, the 
combination can result in inventive activity.(Lunney Jr., 2001)  
A method for assessing the inventive activity is the problem- and solution-
approach. The problem- and solution-approach serves to objectively evaluate 
the inventive activity. By applying this procedure, the development of the 
invention is emulated from the standpoint of a person skilled in the art. First, 
the document of the state of the art that comes closest to the invention is 
determined. On the basis of this closest technology, it is determined which 
advantages the invention has. Based on the advantages over the state of the art, 
the task to be solved in order to achieve the invention is defined. Outgoing from 
this task that solves the invention, it can be determined whether there is a 
sufficient inventive activity.(Kraßer and Ann, 2016, §18 Rdn. 89-94; Moufang, 
2017g Rdn. 27-29) 
The problem- and solution-approach is not intended to emulate the 
development of the invention how it really happened, but rather the one that 
demonstrates the value of the invention objectively. For this purpose, it is 
assumed that the best possible conditions are in place. This assumption includes 
that the inventor is aware of the state of the art and that he is a person skilled in 
the art.  
7.7.3 Person skilled in the art 
It is necessary to determine a person skilled in the art for the evaluation of the 
inventive step. A person skilled in the art is almost always an engineer. In case 
the subject matter of the invention is not something, which has to do with an 
engineer, then the assumed person skilled in the art is a craftsman.(Breuer, 1997, 
p. 16) 
The person skilled in the art is a fictitious person.(Kraßer and Ann, 2016, §18 
Rdn. 46-47) Therefore, there can be problems in defining this fictitious 
person.(Winkler, 1958, p. 155) As a result, problems arise in the identification of 
the inventive step which is necessary for the invention to be patentable.   
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7.7.4 Characteristics of an inventive activity 
There are hints for the fulfillment of the requirement of an inventive activity 
according to §1(1) in conjunction with §4 PatG and article 52(1) in conjunction 
with article 56 EPC.(Kroher, 2016; Moufang, 2017g) The hints are as follows: 
 “Satisfaction of a long-felt need or want” (Moufang, 2017g Rdn. 78-80) 
 Unsuccessful “efforts of experts” (Moufang, 2017g Rdn. 82) 
 Lucky choice; Surprising effect (Moufang, 2017g Rdn. 108) 
 “Praise of experts” (Moufang, 2017g Rdn. 123) 
 Invention is a “mass produced article” (Moufang, 2017g Rdn. 124) 
 “New way to a known object” (Moufang, 2017g Rdn. 132) 
 “Commercial success” (Moufang, 2017g Rdn. 162-164) 
 If the prior art points in a different direction than the invention, an 
inventive step of the invention can be assumed. (Moufang, 2017g Rdn. 
158) 
 If the problem solved by the invention was not known, it can be 
assumed that the invention is inventive. (EPO, 1993b; Kroher, 2016 Rdn. 
51) 
 If already known means are used for a new purpose, the technical 
teaching of the invention can be regarded as not obvious. (EPO, 1983; 
Kroher, 2016 Rdn. 52) 
It is therefore clear that obvious technical teachings are not patentable.(Kraßer 
and Ann, 2016, §18 Rdn. 6) 
Scientific research distinguishes between incremental and radical 
innovations.(Ili, 2010) Incremental innovations are only a small technological 
progress, whereas radical innovations represent a big step forward.(McAdam, 
Armstrong and Kelly, 1998, p. 140; Scigliano, 2003, p. 20; Gassmann, 2006, p. 4; 
Hagenhoff, 2008, p. 179; Kalogerakis, 2010, p. 10; von Ahsen, Heesen and 
Kuchenbuch, 2010, p. 8) With regard to the hints for inventive step under patent 
law, it can be assumed that radical innovations rather than incremental 
innovations are patentable. 
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7.7.5 Innovation methods and inventive activity 
 
Figure 15: Closed Innovation 
An innovation process according to CI is closed to its environment. There is no 
way that information from the innovation process can get out and thus call into 
question the inventive activity of one's own innovation. The shielding of the 
innovation process preserves the inventive activity of one's own 
innovation.(Kroher, 2016, Rdn. 8-19) 
 
Figure 16: Problem because of inventive activity 
The innovation process due to figure 16 may result in the publication of the 
result 3 of the own innovation process. This result 3 could be published in a 
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document, which could be regarded as starting point for the evaluation of the 
inventive activity of the own patent application by the problem- and solution-
approach.(Kroher, 2016, Rdn. 55-71)  
The problem- and solution-approach makes it clear that the quality of the prior 
art document that comes closest to the invention is decisive for the 
evaluation.(Kroher, 2016, Rdn. 55) Therefore, if one's own invention leads to the 
creation of a document comprising the result 3, the inventive step of the own 
patent application can be endangered.  
It can be stated that the criterion of inventive activity due to patent law does not 
rule out a patentable invention of an OI project. However, the openness of the 
OI concept can lead to a publication, which contains the invention or at least 
parts thereof. This publication can question the inventive activity of the own 
patent application.   
Therefore, especially the innovation methods with external inventors can 
endanger the inventive activity of a resulting innovation. The innovation 
methods CI and firm-to-firm OI are in line with the inventive activity criterion 
due to patent law, whereas the innovation methods OI with-an-external-
inventor and firm-to-firm OI with-an-external-inventor are not in line with this 
criterion. 
7.8 INVENTORSHIP 
The inventorship is described in §6 sentences 1 and 2 PatG and in article 60(1) 
sentence 1 EPC. Due to these provisions the inventor is the person, who made 
the invention. A plurality of persons can also make an invention together. The 
inventors own the invention.(Moufang, 2017l; Visser, 2017, pp. 129–130) 
The finding that there is property because of intellectual activity, such as an 
invention, is in the meanwhile common knowledge.(Ann, 2004) A direct 
consequence out of this finding is the inventor´s principle. There must be an 
inventor of the invention, which must be a human being. An organization 
cannot be an inventor.(Deutsches Patentamt, 1951; BGH, 1966a, p. 560) 
The inventorship according to the patent law leads to three relevant aspects. 
First of all, the inventor must be identified. Second, there is the requirement of 
patent law that the inventor must be mentioned as the originator of the 
invention. Third, due to §6 sentence 1 PatG the inventor has the right to the 
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patent. This results in the property in the invention.(Keukenschrijver, 2016l Rdn. 
8-9) Therefore, there are the following demands of patent law: 
Mentioning the inventor 
According to §§37 and 63 PatG and articles 62 and 81 EPC the inventor 
must be mentioned. Therefore, it is important to know the name of the 
inventor.(Moufang, 2017f, 2017m)  
Assigning the property in the invention 
According to §6 sentence 1 PatG and due to article 60(1) sentence 1 EPC 
the invention belongs to the inventor.(Moufang, 2017l) 
7.8.1 Identification of the inventor 
The inventor's identification is the prerequisite to meet the requirements of 
patent law after mentioning the inventor and assigning the ownership to the 
inventor. 
The §6 sentence 2 PatG and the article 60(2) EPC define that the inventor is the 
person, who “makes” the invention. Neither the lawmaker of PatG nor the one 
of EPC define what “makes” mean.(BGH, 1958, 1978a) 
"Making” can mean a lot of things. For example, making can mean that a 
technical product is built and by doing so an invention is found. It is also 
possible to understand pure recognition as a "make". Basically, the creation of 
the preconditions for the development of an invention could also be understood 
as "making". It would therefore be possible to understand the provision of 
money as "making". Therefore, "making" can comprise a great variety of 
meanings. In fact, the creation of an invention can only take place through 
intellectual activity. The provision of machines or financial possibilities cannot 
lead to inventiveness. Even a co-inventorship is excluded.(Kraßer and Ann, 
2016, §19 Rdn. 20)   
Literature and jurisprudence have dealt in particular with two situations in 
which it is difficult to identify the inventor. Firstly, there can be cases in which 
no inventor can be determined. Another topic that was worked on intensively is 
the joint inventorship, wherein an invention results from the joint effort of at 
least two inventors. The consideration of these problematic situations can help 
to clarify the problems of identification of an inventor if an innovation method 
due to OI is applied.    
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Invention without an inventor 
A possible situation may be that there is a research with scheduled series of 
experiments, where stubborn all possibilities are exercised through by a 
machine. In addition, the results of the experiments could be evaluated 
automatically. The research finding could be an invention without an 
inventor.(Meitinger, 2017d, p. 149)  
Another possibility is that “nameless” know-how has accumulated in a 
company that is patentable. In this case there are human inventors. But, it may 
be simply impossible to ascertain which employee contributed which share of 
the company's know-how. This can result in another case, which leads to a de 
facto invention without an inventor.(Meitinger, 2017d) 
These two situations create difficult legal situations, as patent law does not 
accept inventions without inventors.(Deutsches Patentamt, 1951; BGH, 1966a, p. 
560) After the introduction of the amendment of patent law in 1936, inventions 
without inventors were no longer permissible.(Beier, 1979, p. 670)  
A decision of the Higher Regional Court in Düsseldorf determined that, if no 
one has made an inventive contribution to the invention, that in this case 
anyone who has made a contribution to the invention at all is considered to be 
an inventor.(OLG Düsseldorf, 1971) 
But even in this case, however, it is still true that a merely supportive activity is 
not sufficient to be regarded as an inventor.(BGH, 1966a) Therefore, it is not 
enough to be only the initiator of a project to become an inventor, even if there 
is no inventive part of any participant of the innovation project concerned.  
A decision of the Federal Supreme Court states that there is no inventor if the 
person in question only provided contributions that did not influence the 
success or if actions were only carried out on the instructions of another 
person.(BGH, 2004, p. 51) On the other hand, it can be enough to advise against 
something to act as an inventor.(BGH, 1966a) But, it is obvious that to advise 
against something will not be creative under all conditions.  
Therefore, the identification of the inventor can be difficult. An OI innovation 
process that comprises large parts outside of the own organization can even 
increase these difficulties. 
Joint inventorship 
A joint inventorship means that a community of inventors has jointly developed 
an invention. Due to §6 sentence 2 PatG several inventors can make an 
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invention together. An invention can be made for example by a corporation, 
which has a cooperation with other corporations or universities, wherein 
members of the corporations or the universities form together a team of experts 
to develop the invention.(Reich, 1985, p. 1; Hughes, 1989, pp. 13–52; Mowery 
and Rosenberg, 1999, pp. 1–2) Therefore, patents can be developed by corporate 
teams.(Fisk, 1998) 
A prerequisite for inventorship of a community of inventors is that all inventors 
contribute a creative input to the joint invention. In this case the single 
contributions of the inventors form together an inventive activity.(Kraßer and 
Ann, 2016, §19 Rdn. 30) 
A detailed evaluation of the individual contributions of the inventors is 
necessary. Only after the evaluation of the individual contributions the 
participants in the innovation process may be honored as inventors.(OLG 
Düsseldorf, 1971) 
But, there are cases where it is very difficult to determine who the inventor is, if 
there are several people who have made contributions. Especially, if it is not 
possible to decide which person was the creator of what feature of the 
invention.(Schade, 1972, pp. 510–513) 
In this case, the creation of the invention was in such way, that it is not possible 
to allocate the different contributions to the corresponding persons, especially if 
the single contributions are not separable. In this case one can argue that the 
single part cannot be understood without the complete invention and therefore 
it is not possible to evaluate one single part alone.(Lüdecke, 1962, p. 25; 
Wunderlich, 1962, pp. 61–64; Schade, 1972, p. 513) For example during a 
crowdsourcing project everybody, who is intellectually involved in the 
development of the invention, could be regarded as an inventor.  
If the innovation process is distributed on a huge amount of contributors, 
wherein a single person contributes only simple and not inventive 
contributions, the question is: is there an inventor at all? OI innovation projects 
can comprise a multiplicity of participants. Therefore, OI can result in a 
problematic situation of a joint inventorship. Therefore in particular OI with 
external inventors, for example OI as crowdsourcing, can challenge the 
inventor´s principle of patent law.(Schmidt, 2012, p. 31)  
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7.8.2 Mention the inventor 
According to §§37 and 63 PatG and articles 62 and 81 EPC the inventor must be 
mentioned. This right is compulsory. Even if the inventor does not want it, he 
must be mentioned as inventor.(Schäfers, 2015f; Keukenschrijver, 2016m; 
Teschemacher, 2016b, Rdn. 2; Visser, 2017, p. 135 and 174) 
7.8.3 Property in the invention 
Patent law is concerned about inventions, wherein inventions are regarded as 
property. Every property implies an owner. Therefore, it is important for patent 
law to identify an owner of an invention. The claim of the property of an 
invention is formulated by §6 sentence 1 PatG.(Moufang, 2017l) 
Article 60(1) sentence 1 EPC represents the provision corresponding to §6 
sentence 1 PatG. Article 60(1) sentence 1 EPC stipulates that only the inventor is 
entitled to all rights to the European patent.(Bremi and Stauder, 2016a, Rdn. 6)  
In an OI innovation project there is an organization managing the OI project and 
at least one participant in the innovation process. If the participant is inventive, 
the invention does not belong to the organization, but remains exclusively with 
the inventor.(Keukenschrijver, 2016l; Moufang, 2017l)  
In case the inventor is an employee of the organization then the organization 
can as an employer acquire the invention from its employee due to GEIA. But, 
with OI with external inventors the organization is not the employer of the 
inventor. Therefore, there can be the problem to acquire the invention for the 
initiator of the OI project.(Meitinger, 2016, p. 532) 
After the invention has been created, an external inventor cannot be forced to 
transfer the invention to the organizer of the OI project. An exception could 
result from the principle of "good faith" according to §242 BGB. However, the 
hurdle to apply the principle of "good faith" is high. It must be unreasonable not 
to allow the organization to use the invention.(Bartenbach and Volz, 2012, §1 
Rdn. 26) 
Another possibility to acquire an invention could be a transfer in advance. Such 
a transfer in advance will probably also fail, since an exact definition of the 
object to be transferred is a prerequisite. Naturally, however, an innovation 
cannot be precisely determined in advance due to its novelty character.(BGH, 
1955, p. 289; Kraßer and Ann, 2016, §19 Rdn. 14) 
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An attempt can be made in advance to achieve a favourable regulation of the 
ownership for the organization by means of general terms and conditions 
(GTCs). However, a regulation by GTCs can also fail, especially if it is claimed 
an acquisition of the invention concerned without adequate financial 
compensation of the inventor.(Meitinger, 2016, pp. 534–535) 
Ultimately, an inventor can transfer ownership to the organization after the 
invention has been created. This results in the risk that the inventor will not 
hand over the invention, or only with almost unacceptable conditions.(Geschka 
and Meitinger, 2016, p. 33) Therefore OI with external inventors can lead to 
problems with inventorship due to patent law. 
7.8.4 Innovation methods and inventorship 
The characteristic of inventorship is significant with regard to OI, since the 
innovation process can influence the ownership of the invention and the 
possibility to mention the inventor. 
Especially the existence of external inventors leads to difficulties with patent 
law with respect to inventorship. The innovation methods CI and firm-to-firm 
OI can be regarded as being in line with patent law. It is completely different 
with the innovation methods OI with-an-external-inventor and firm-to-firm OI 
with-an-external-inventor. These two types of innovation methods can lead to 
difficulties with inventorship due to patent law. The provisions of inventorship 
due to PatG and EPC therefore pose a serious problem for OI with external 
inventors. 
7.9 ANSWER TO THE SIXTH RESEARCH QUESTION 
Patent law was drafted with respect to CI and the perspective of the sole 
inventor, who wants to protect his technical idea. OI changed the situation. 
Nowadays, there can be not even a team of inventors which is constant during 
the development of the invention, but a group of inventors, which can change 
steadily. Therefore, OI can lead to legal uncertainties and malfunction of patent 
law.(Lee, 2009, p. 79) 
The existence of one or several contributors to the innovation from outside is 
characterizing for OI. Patent law does not distinguish between inventors from 
outside or inside an organization. Further, patent law does not have special 
rules for an organization, which starts an innovation process, wherein there is 
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an inventor outside the organization.(Bremi and Stauder, 2016a) Further, the 
situation of several inventors is just described in one single sentence of the 
PatG.(Moufang, 2017l) In EPC there is even not one single sentence concerning 
this situation.(Bremi and Stauder, 2016a, Rdn 7) Therefore, it is justified to 
argue, patent law, PatG as well as EPC, is not prepared to the situation 
according to OI.  
But not all properties of an invention are relevant before the background of OI. 
An examination of the properties of an invention has shown that the properties 
industrial applicability, feasibility, language and being a state secrecy are not 
important. Therefore, these characteristics of an invention will not be regarded 
in this thesis.  
Another result is that novelty, inventive activity and inventorship are relevant if 
the different effects of the patent law on OI and on CI are evaluated. 
The property of inventorship has three essential aspects. On the one hand, the 
identification of inventors is an essential requirement resulting from the 
inventor's principle as laid down by law. Further, mentioning the inventor is a 
requirement of patent law. Furthermore, ownership of the invention results 
directly from the invention.(Kraßer and Ann, 2016 §19 Rdn. 1-2; Moufang, 
2017l) The question of inventorship of the invention is therefore also an aspect 
to be taken into account when comparing the effects of OI and CI. 
Overall, it can therefore be summarized that the following properties of an 
invention are significant for the evaluation of an innovation method for example 
by OI in the light of patent law.  
The significant properties of an invention are: 
 novelty, 
 inventive activity, 
 mentioning the inventor due to inventorship and  
 property in the invention due to inventorship. 
 
   
 
 
 
 
 
8 GROUPS OF INNOVATION METHODS 
This chapter examines the innovation methods in order to form groups of 
innovation methods. The members of one group shall be homogeneous and 
members of different groups shall be heterogeneous from a patent law 
perspective. The criterions for assignment of the innovation methods to groups 
are the relevant properties of an invention due to chapter 7. The result is a new 
classification of innovation methods in the light of patent law. 
8.1 SEVENTH RESEARCH QUESTION 
The properties of an invention under patent law are used to group the 
innovation methods. 
Seventh research question 
Which are the groups of innovation methods from the standpoint of 
the properties of an invention due to the patent law? 
The finding of the thesis is up to now that there are four innovation methods, 
namely CI and the three OI variants. The task is to identify the differences 
between these variants on the basis of criteria resulting from patent law. 
The distinction of the innovation methods will be possible by using the relevant 
properties of an invention due to patent law. Due to the above-mentioned these 
relevant properties are novelty, inventive activity, mentioning the inventor and 
property in the invention. These characteristics of an invention constitute 
important properties of an invention.(Bremi and Stauder, 2016a, 2016c; Kroher, 
2016; Lindner, 2016a; Teschemacher, 2016b)  
The various innovation methods are evaluated with regard to these 
characteristics of an invention. For this purpose, value tables are created. A 
value table is thus a representation of how an innovation method should be 
evaluated with regard to patent law. With the help of the evaluation tables, the 
characteristics of the innovation methods are compared. Innovation methods 
that have the same value tables are grouped into a common group of innovation 
methods.(Bremi and Stauder, 2016a, 2016c; Kroher, 2016; Lindner, 2016a; 
Teschemacher, 2016b) 
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8.2 CLOSED INNOVATION 
The impact of a CI situation on the properties of an invention is depicted by the 
figure 17. The figure 17 shows the course of a CI innovation process. 
 
Figure 17: Closed Innovation 
There are four steps 1, 2, 3 and 4, which lead to individual results 1, 2, 3 and 4. 
These steps establish the progress of the innovation process. After the step 4 the 
innovation is complete and will be filed as a patent application with a patent 
office. All these four steps 1, 2, 3 and 4 are processed within one organization. 
Therefore, these steps 1, 2, 3 and 4 are processed “inside”. 
The following explanations refer to all corresponding figures of innovation 
methods. 
 Inside: This means within the organization, such as a firm or an 
university. 
 Outside: This means not within the organization.  
 Public: That means outside the organization. If an invention gets outside 
it becomes public. Outside is set equal to public. There is an exception if 
the invention was created within another organization. In this case the 
step concerned is outside but not public. Then, the public is excluded 
from the invention by the boundaries of the other organization. 
 The progress of the innovation process: This timeline depicts the 
progress of the innovation process, wherein one single result follows on 
the preceding result. The innovation of OI can be understood as the 
addition of the single results 1, 2, 3 and 4 during the innovation process. 
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 Step i (i=1, 2, 3 and 4): A step means a contribution to the resulting 
innovation. From this follows that all steps represent the entire 
innovation. A single step of the innovation can be inventive or not 
inventive. At least one step represents a technical contribution to the 
innovation to be an invention in terms of patent law. The provision of 
resources, such as machines or money, does not represent a step of the 
innovation. The individual steps can build on each other so that step 2 is 
developed on the basis of step 1. But that is not necessary. The 
individual steps can also be developed independently of each other. But, 
the combination of all steps forms the innovation. Step 2 is developed 
chronologically after step 1 and step 3 chronologically after step 2. In 
addition, it is possible to find out from the respective figure where the 
respective step was developed, i.e. within the organization or outside the 
organization or within another organization. The complete innovation 
process comprises the total of the steps, namely steps 1, 2, 3 and 4. 
 Result i (i=1, 2, 3 and 4): Result 1 derives from step 1, result 2 derives 
from step 2, and so on and so forth. Result 2 does not comprise result 1. 
Result 3 does not comprise results 1 and 2. A single result is independent 
of the preceding results, but it may build on them. Therefore, the 
resulting innovation is the sum of all results 1, 2, 3, and 4. The result 1, 2, 
3 and/or 4 may be inventive in terms of patent law. In this case, the 
resulting innovation comprises an inventive activity. 
The figure 17 depicts the situation of CI. The innovation process is fully 
embedded into the organization. No single step leaves the realm of this 
organization. Further, the inventors belong to the organization. Therefore, the 
inventors are employees of the organization.  
8.2.1 Novelty 
It has been found that employees of an organization can be assumed to be 
bound to an express or implied non-disclosure agreement. If an invention 
becomes known only to the members of the organization, the invention remains 
new according to patent law.(Lindner, 2016a; Geschka and Meitinger, 2018) 
The figure 17 shows that all steps of the innovation process take place within 
the organization. The finished invention is submitted to a patent office. It can be 
assumed that the last part of the innovation process, i.e. filing an application 
with the patent office, does also not endanger the novelty of the invention. 
Thus, it can be assumed that the novelty of the invention resulting from CI has 
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not suffered because of the kind of the innovation process. If the invention itself 
is new, this novelty is not lost because of the innovation process. The CI 
innovation process has no adverse influence on the novelty of the invention 
according to the provisions of patent law.(Lindner, 2016a) 
8.2.2 Inventive activity 
The innovation process takes place entirely within the organization. Therefore, 
the invention cannot get outwards. There is therefore no possibility that a 
publication may arise from one's own invention, because the innovation method 
has in some way made one's own invention known to a person outside the 
organization.(Kroher, 2016, Rdn. 8-19) 
The property of the inventive step of the invention is therefore not affected 
adversely by the innovation method. If an invention is based on an inventive 
step from the outset, the use of the innovation method CI does not change 
anything with respect to the provisions of patent law.(Kroher, 2016)     
Therefore, the fact that the innovation process runs completely within the 
organization guarantees that no problem arises with regard to the requirements 
of the inventive activity, because there is no access of a third party to the 
invention.(Kroher, 2016, Rdn. 8-19) 
8.2.3 Mention the inventor 
The mentioning of the inventor of an invention requires the identification of the 
inventor. Due to the fact that the invention takes place within the organization, 
it can be assumed that the organization has access to the respective inventor. It 
can therefore be assumed that the organization can identify and mention the 
inventor, since the inventor is a member of the organization. The innovation 
method therefore should not create any additional difficulties in mentioning the 
inventor.(Bremi and Stauder, 2016c; Teschemacher, 2016b)  
8.2.4 Property in the invention 
The inventors are members of the organization. They therefore are employees of 
the organization. In this situation the organization may take over ownership of 
the invention concerned in Germany due to GEIA. The organization has a claim 
to acquire ownership of the invention. Therefore, it can be assumed that it is at 
least possible for the organization to acquire ownership of the 
invention.(Meitinger, 2016, p. 532) 
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8.2.5 Result 
Table 2 lists the characteristics of an innovation method according to CI. 
Table 2: Evaluation of CI 
Steps inside Step outside Problems
Novelty no Problem no step outside no
Inventive Activity no Problem no step outside no
Mentioning no Problem no step outside no
Property no Problem no step outside no  
From the point of view of patent law, no problems arise from a CI innovation 
process. 
The “no Problem” in the table for the characteristics “Novelty” and “Inventive 
Activity” does not mean that the respective invention is new and inventive and 
therefore patentable, but that the nature of the innovation method chosen does 
not lead to any additional problems. Therefore, one can say if the invention is 
new and inventive from the outset, its novelty and inventive step is not 
endangered by the innovation process. 
It is assumed that mentioning the inventors is generally possible because the 
inventors are members of the organization. It is therefore registered in this 
category as "no Problem". The "no Problem" for the “Steps inside” for "Property" 
in the table means that the organization can acquire the property. 
The four important characteristics of an invention, which can be influenced by 
the choice of the innovation method, are not adversely affected by a CI 
innovation method. A CI innovation method is therefore to be considered 
neutral from a patent law point of view.(Bremi and Stauder, 2016c, 2016a; 
Kroher, 2016; Lindner, 2016a; Teschemacher, 2016b) 
8.3 VARIANT 1 OF OI 
Variant 1 of OI is as follows: 
One organization and at least one external inventor 
The variant 1 has the characteristics, that there is only one organization, which 
uses at least one external inventor for creating an innovation. 
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With the help of the figure 18, which shows the essential characteristics of 
variant 1, it is determined how this variant of OI affects novelty (Lindner, 2016a) 
and inventive activity (Kroher, 2016) of the innovation resulting from the 
innovation process. The additional characteristics, namely mentioning the 
inventor (Bremi and Stauder, 2016c; Teschemacher, 2016b) and property in the 
invention (Bremi and Stauder, 2016a), which means the problems of 
identification of the inventor and the legal transfer of the property in the 
invention, are also discussed with the help of the figure 18.  
 
Figure 18: Variant 1 of OI 
Variant 1 of OI is characterized by at least one external step of the innovation 
process, which is step 3. The step 3 leads to the result 3, which is created by an 
inventor from the outside.  
Therefore, the variant 1 of OI comprises the property that the inventor of the 
result 3 does neither belong to the own organization nor to another 
organization, which forms a R&D cooperation with the own organization. This 
inventor acts as an external inventor in the OI innovation process.  
Figure 18 shows an innovation process, characterized by: 
 Steps inside: The innovation process comprises steps 1, 2 and 4 within 
the organization. From a patent law point of view, these steps can be 
regarded as irrelevant before the background of the considerations 
above. 
 Step outside: At least one step of the innovation process is outside of the 
organization. This step outside the organization comes from an external 
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inventor. Therefore, there is at least one external inventor, who gives a 
contribution to the innovation created by the OI project. This inventor 
does not belong to the organization.  
 Transition 1: A transition way from inside to outside 
 Transition 2: A transition way from outside to inside 
Transitions 1 and 2: 
If the transitions are transfers by mail postal secrecy applies.(Schäfer, 2004 Rdn. 
3) If the transitions are managed by modern means of communication, 
confidentiality must also be assumed. Even if the results of the steps of the 
innovation process are transferred by email in plain text, it can be assumed that 
the content has not been made available to the public. An email transmitted via 
the internet does not violate the novelty requirement.(EPO, 2012b; Moufang, 
2017b Rdn. 15-22) This can be applied on both transitions 1 and 2. Therefore, the 
transitions 1 and 2 do not endanger the patentability of the resulting invention. 
As a conclusion the transitions 1 and 2 are not relevant from the standpoint of 
patent law.  
Step outside:  
Step 3 is outside the organization. In addition, step 3 is not within another 
organization. Therefore, the step 3 is not encapsulated and thus the result 3 of 
step 3 forms part of the state of the art. The inventor of result 3 is free and 
independent in his actions. He can therefore have drawn inspiration for his 
contribution from any source. Moreover, he is not limited in sharing his 
contribution with any other persons. Therefore, no express or tacit 
confidentiality agreement can be assumed.(Geschka and Meitinger, 2018) 
Therefore, it is assumed, that there is no difference between the contribution of 
the external inventor and the public prior art.  
There can be four different assumptions, depending on the external step 3 and 
the internal steps 1, 2 and 4. These different assumptions are assessed according 
to the effects on novelty, inventive step, mentioning the inventor and property 
in the invention of the resulting innovation of the innovation method due to 
variant 1 of OI.  
In a first situation, result 3 of step 3 represents the only inventive activity of the 
resulting invention of the OI project, wherein this inventive activity at least 
exists at the time point of creation of result 3 (assumption 1). Alternatively, step 
3 is inventive at its creation and one or more of steps 1, 2 or 4 are also inventive 
(assumption 2). In another possible situation, step 3 is not inventive, but at least 
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one of steps 1, 2 or 4 (assumption 3). A fourth possible variant is the situation 
that none of the steps 1, 2, 3 and 4 of the innovation process is inventive 
(assumption 4).  
Inventive means inventive in the sense of patent law, i.e. the result of the step 
concerned does not belong to the prior art and is not obvious with regard to the 
state of the art. An inventive contribution is therefore new and based on an 
inventive activity within the meaning of patent law as of the moment it is 
created. 
Assumption 1  
Only result 3 of step 3 is an inventive contribution in terms of patent law. The 
results 1, 2 and 4 are not inventive. 
Novelty 
Step 3 is outside the organization. In addition, step 3 is not embedded within 
another organization. The result 3 of step 3 is therefore accessible to the public 
and not new in terms of patent law. According to the considerations above, only 
if the external inventor is bound to an implied or explicit non-disclosure 
agreement can the result 3 fulfill the novelty criterion of patent law.(Kraßer and 
Ann, 2016, §16 Rdn. 32) 
The question of whether the external inventor is bound to a non-disclosure 
agreement can only be clarified on a case-by-case basis, taking into account the 
particularities of the individual situation. Ultimately, such clarification can only 
be made by a court. The direction in which this decision is taken cannot be 
anticipated. Only an evaluation of the current case law can give an indication of 
the possible decision. However, the court in question may also make a 
completely different decision.(Lindner, 2016a, Rdn. 25) 
For this reason, step 3 must be regarded as fundamentally critical in the sense of 
the novelty criterion of patent law. For this reason, it is assumed that the result 3 
of step 3 is deemed to be not new in the sense of the patent law, because of the 
peculiarities of the innovation method due to variant 1 of OI. 
Inventive activity 
Step 3 is not new according to the considerations above. The result 3 of step 3 is 
therefore part of the state of the art.(Lindner, 2016a, Rdn. 13-20) Therefore, it is 
not possible to use the result 3 of step 3 to justify the inventive activity of the 
resulting innovation of the innovation method. Given the assumption that the 
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result 3 of step 3 is the only inventive step, the resulting innovation is not based 
on an inventive activity. 
Mentioning the inventor 
The result 3 of step 3 is developed by an external inventor. The external inventor 
has therefore not developed result 3 in the organization's premises. It is also 
possible that the external inventor did not use the organization's resources, 
especially its installations and machines. The attachment of the external 
inventor to the organization can be very loose. For example, it could even be 
that the inventor is not known to the organization at all. It is possible that the 
organization only knows an internet alias name of the inventor. Overall, it can 
therefore be assumed that the designation of the inventor may cause 
difficulties.(Bremi and Stauder, 2016c; Teschemacher, 2016b)    
Further constellations are possible that could prevent the organization from 
getting the inventor's true identity. It can therefore be assumed that mentioning 
the inventor, i.e. assigning the inventor to the invention, can be difficult. It does 
not necessarily have to be problematic to mention the inventor, but it can be. At 
the very least, the organization cannot check whether there is a difficult 
situation, since the organization has no direct access to the inventor, because the 
inventor is not a member of the organization.   
Property in the invention 
Due to §6 sentence 1 PatG and article 60(1) sentence 1 EPC the inventor acquires 
ownership of the invention. Therefore, the organization does not initially have 
any ownership rights.(Moufang, 2017l; Visser, 2017, pp. 129–131) Of course, the 
organization strives for ownership of the invention. Why else would the 
organization have initiated the OI project? The organization could feel deprived 
of the fruits of its work if it does not acquire ownership of the invention.  
The problem of ownership of the invention is well known. Especially, two 
possible solutions are already being used in practice. Attempts are made to 
transfer ownership of the invention from the inventor to the organization by 
means of General Trading Conditions (GTCs) or by advance transfers. Another 
alternative is at least discussed in the literature, namely a transfer of ownership 
according to the principle of “good faith” in accordance with §242 
BGB.(Meitinger, 2016)  
In accordance with German law, an argument based on §242 BGB (German Civil 
Code) “good faith” can be considered. However, in this case it must be almost 
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unreasonable that the organization is not taken into account. The invention 
must be based on considerable work carried out by the organization in order for 
§242 BGB to be applicable. This is usually not the case. An argumentation in 
“good faith” is therefore not very promising.(Meitinger, 2016, p. 535)   
One further possibility is to agree upon a transfer in advance. The transfer in 
advance means that the transfer of rights takes place before the invention itself 
is created. However, a precondition for a pre-transfer is that the subject matter 
to be transferred in advance is described in detail at the time of transfer.(BGH, 
1955, p. 289; Kraßer and Ann, 2016, §19 Rdn. 14) 
The reason for this condition is that the parties should be clear as to what the 
prior transfer refers to.(Kraßer and Ann, 2016, §19 Rdn. 14) No ambiguity 
regarding the subject matter of the agreement may exist at the time of closing 
the agreement. Otherwise, no valid agreement would have been reached 
anyway. 
Alternatively or in addition, an attempt can be made to reach a regulation by 
General Trading Conditions (GTCs). However, legal regulations for GTCs must 
be regarded. For Germany, the GTC regulations are included in the German 
Civil Code. In this context, §§ 305c(1) and 307 BGB are of particular importance. 
§ 305c(1) BGB states that there must not be any surprising clauses in GTCs. It is 
not so long ago that it was disputed whether intellectual creations such as books 
or inventions were actually property at all.(Ann, 2004) In the meantime it can be 
assumed that this insight is common knowledge. Clauses in GTCs which 
therefore provide for the transfer of ownership without appropriate 
remuneration of the inventor are therefore invalid.  
§307 BGB stipulates that clauses in the GTC which result in an unreasonable 
disadvantage are not effective. If the inventor's rights are taken without 
appropriate compensation, such an unreasonable disadvantage may 
exist.(Meitinger, 2016, p. 535)  
However, this is a case-by-case examination. Acquiring ownership is therefore 
an additional difficulty for the organization.  
Summary 
The following table 3 summarizes the results for the assumption 1 of the variant 
1 of OI. 
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Table 3: Evaluation of assumption 1 of variant 1 
Steps inside Step outside Problems
Novelty no Problem Problem yes
Inventive Activity no Problem Problem yes
Mentioning no Problem Problem yes
Property no Problem Problem yes  
Assumption 2  
At least one of the steps 1, 2, 4 is inventive as well as result 3 of step 3 at the time 
point of its creation. In this case, step 3, which is developed by the external 
inventor, and at least one further step 1, 2 and/or 4 created by an internal 
inventor are inventive. This means that at least one internal inventor of the 
organization together with the external inventor have made inventive 
contributions to the resulting innovation of the OI project. 
Novelty 
The step 3 is not encapsulated and therefore, the result 3 of step 3 loses novelty 
during the innovation process. Therefore, this step 3 does form part of the state 
of the art at the end of the innovation process.(Lindner, 2016a)  
On the other hand, at least one inventive step of the innovation process remains 
new in spite of the characteristics of the innovation process. This step is kept 
secret, because it was done within the organization. For this reason, the entire 
invention is new with respect to patent law. 
Inventive activity 
The step 3 is not encapsulated and therefore, the step 3 loses novelty. Therefore, 
this step 3 forms part of the state of the art at the end of the innovation process. 
Since the contribution of this step 3 is not new, it cannot be taken into account 
when assessing the inventive activity.(Kroher, 2016) On the other hand, at least 
one step of the innovation process is new and inventive. This step leads to the 
inventive activity of the invention in question. 
Mentioning the inventor 
The invention has at least two inventors, with one inventor not belonging to the 
organization. It is not problematic to mention the internal inventor, because this 
inventor belongs to the organization. However, it can be problematic to mention 
the external inventor, as identification of an external inventor can be 
difficult.(Bremi and Stauder, 2016c; Teschemacher, 2016b)  
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The identification of the external inventor does not have to be difficult, but it 
can be. It depends on the specific individual case. On the other hand, it can be 
assumed that the designation of the internal inventor is not a problem. 
Property in the invention 
In this case, there is a community of inventors, whereby the ownership of the 
invention belongs to the external inventor and the internal inventor together. 
The inventorship of the internal inventor does not result to any problems 
because of the property in the invention. Quite differently for the external 
inventor, who can cause problems according to the above considerations.(Bremi 
and Stauder, 2016a, Rdn. 7-10) Overall, the situation arises that the characteristic 
of the property in the invention can lead to a problematic legal constellation. 
Summary 
The following table summarizes the results. 
Table 4: Evaluation of assumption 2 of variant 1 
Steps inside Step outside Problems
Novelty no Problem no Problem no
Inventive Activity no Problem no Problem no
Mentioning no Problem Problem yes
Property no Problem Problem yes  
Assumption 3  
At least one of the steps 1, 2, 4 is inventive and the step 3 is not. In this situation, 
an external person makes a contribution to the invention, but this is not relevant 
from a patent law point of view. 
Novelty 
The important step leading to novelty is one or several of the steps 1, 2 and/or 4, 
which take place within the organization. The novelty of the resulting invention 
is therefore not adversely affected by the innovation method.(Lindner, 2016a) 
Inventive activity 
In this case, the inventive step is not generated by step 3, but by one or more of 
the steps 1, 2 and/or 4. The steps 1, 2 and 4 are located within the organization 
and are therefore uncritical with regard to the criterion of the inventive step of 
patent law.(Kroher, 2016) Therefore, the resulting invention is based on an 
inventive activity. 
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Mentioning the inventor 
The originator of step 3 is not an inventor, since the result 3 of step 3 is not 
inventive. The inventors are the originators of steps 1, 2 and/or 4, who are 
members of the organization. The determination of the identity of the inventors 
should be no problem.(Bremi and Stauder, 2016c; Teschemacher, 2016b) 
Property in the invention 
The inventors are members of the organization. The acquisition of ownership of 
the invention should therefore not be a problem for the organization.(Bremi and 
Stauder, 2016a) 
Summary 
The following table summarizes the results. 
Table 5: Evaluation of assumption 3 of variant 1 
Steps inside Step outside Problems
Novelty no Problem no Problem no
Inventive Activity no Problem no Problem no
Mentioning no Problem no Problem no
Property no Problem no Problem no  
Assumption 4 
No step is inventive. In this case, patentability is excluded from the outset, since 
no step in the innovation process represents an inventive contribution.  
Novelty 
All steps of the innovation process are state-of-the-art technology. Due to the 
nature of step 3 being outside the organization, the situation cannot be changed, 
especially it cannot be more worse. The resulting innovation cannot be 
new.(Lindner, 2016a)  
Inventive activity 
No step is inventive. The openness of the OI approach cannot cause any further 
deterioration. The resulting innovation cannot be based on an inventive 
activity.(Kroher, 2016) 
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Mentioning the inventor 
There are no inventive contributions, therefore there are no inventors. The 
provisions of patent law governing the designation of inventors are not 
relevant.(Bremi and Stauder, 2016c; Teschemacher, 2016b) 
Property in the invention 
The resulting innovation is part of the state of the art. Therefore, the innovation 
does not generate legal rights due to patent law.(Bremi and Stauder, 2016a) 
Summary 
The following table 6 summarizes the results. 
Table 6: Evaluation of assumption 4 of variant 1 
Steps inside Step outside Problems
Novelty no Problem no Problem no
Inventive Activity no Problem no Problem no
Mentioning no Problem no Problem no
Property no Problem no Problem no  
8.3.1 Novelty 
For the variant 1 of the OI innovation methods, the effect of the properties of the 
OI project on the novelty of the resulting invention was investigated in four 
different situations (assumptions 1 to 4). No adverse effect was determined for 
assumptions 2, 3 and 4, but such an adverse effect was found for assumption 1. 
Therefore, no novelty of the invention can be assumed for this assumption 1.  
Which assumption applies in a concrete case, i.e. how the results 1, 2, 3 and 4 
have to be evaluated before the background of the prior art can only be 
determined in an individual case evaluation. There can be no general rules for 
this case-by-case assessment. For this reason, the worst value is assumed to 
carry out a prudent evaluation. It must therefore be assumed that an OI project 
due to variant 1 questions the novelty of the resulting invention.(Lindner, 
2016a)      
8.3.2 Inventive activity 
In the case of assumption 1, a possible inventive step may be destroyed by the 
OI project. It remains unchanged for assumptions 2, 3 and 4. It is therefore 
assumed that an OI project due to variant 1 can impair the inventive 
activity.(Kroher, 2016) 
 Groups of Innovation Methods  119 
 
 
 
 
 
8.3.3 Mention the inventor 
The identification of the inventor's identity is a prerequisite for meeting the 
legal requirements after mentioning the inventor. For assumptions 1 and 2, 
identification of the inventors can be difficult. For assumptions 3 and 4, 
identification can be assumed as possible or it is not necessary. All in all, it must 
therefore be assumed that there are difficulties in identifying the inventors. For 
this reason, it must be assumed that the mentioning of the inventors is 
difficult.(Bremi and Stauder, 2016c; Teschemacher, 2016b) 
8.3.4 Property in the invention 
Assignment of ownership of the invention is a problem with assumptions 1 and 
2. The characteristic property of an invention should therefore be regarded as 
problematic for this variant of OI.(Bremi and Stauder, 2016a) 
8.3.5 Result 
There can be several problems with patent law. First, identification of external 
inventors can be difficult. Therefore, mentioning the inventors can be 
problematic. Another problem of an external inventor is the problem of 
property in the invention, because the invention belongs to the inventor and not 
to the organization.  
Novelty as well as the inventive activity can be critical. Eventually, granting a 
patent is not possible because of the properties of the innovation method.  
The novelty of variant 1 of OI is a summary of the values for the novelty of the 
four tables of assumptions 1, 2, 3 and 4, whereby the worst value prevails. The 
inventive activity, the mentioning of the inventor and the property in the 
invention of variant 1 is also a summary of the values of the four tables of 
assumptions 1, 2, 3 and 4, whereby the worst value prevails. 
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Table 7: Evaluation of variant 1 
Steps inside Step outside Problems
Novelty no Problem Problem yes
Inventive Activity no Problem Problem yes
Mentioning no Problem Problem yes
Property no Problem Problem yes  
OI as crowdsourcing 
Crowdsourcing, as far as it serves to generate inventions, can be seen 
particularly as belonging to the innovation method due to variant 1 of OI. 
Crowdsourcing as especially an important subgroup of variant 1 is examined in 
more detail.(Geschka and Meitinger, 2016) 
 
Figure 19: First variant of crowdsourcing 
 
 
Figure 20: Second variant of crowdsourcing 
 Groups of Innovation Methods  121 
 
 
 
 
 
The figures 19 and 20 depict different variants of crowdsourcing as OI. The 
figures 19 and 20 differ from the previous situation of variant 1 of OI only in 
that there are several external steps instead of just one. By this difference it is 
stated that crowdsourcing can comprise a huge amount of external inventors. 
This difference does not give a fundamentally different situation. The 
statements to the figure 18 therefore also apply to the situations of the figures 19 
and 20.  
Therefore, there are the same results as for the situation of figure 18: 
Table 8: Evaluation of Crowdsourcing 
Steps inside Step outside Problems
Novelty no Problem Problem yes
Inventive Activity no Problem Problem yes
Mentioning no Problem Problem yes
Property no Problem Problem yes  
8.4 VARIANT 2 OF OI 
Variant 2 of OI is characterized by: 
Two or more organizations and internal inventors 
The variant 2 is characterized by the properties of two or more organizations, 
wherein the inventors belong to the organizations involved. Therefore, there is 
no external inventor. This variant can be called as firm-to-firm OI (Hagedoorn 
and Zobel, 2015, p. 1050), wherein this variant of OI also comprises OI with 
different organizations than firms. For example, firm-to-firm OIs can be found 
between two universities or between one company and one university or 
between any two or more other kinds of organizations. Firm-to-firm OI means 
that the innovation process runs exclusively within these two or more 
organizations. It can be said that the firm-to-firm OI innovation process is 
embedded in several organizations. 
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Figure 21: Variant 2 of OI 
The figure 21 shows a firm-to-firm OI, which is a R&D cooperation of several 
organizations, for example of two firms (firm 1: inside and firm 2: inside 2). 
Explanations concerning the figure 21: 
 Inside 2: This means that there is an additional organization besides the 
first organization. Inside 2 means inside this further organization. 
The figure 21 shows a situation where one step of the innovation process takes 
place outside the first organization but within a second organization. Therefore, 
all steps of the innovation process are embedded in organizations.  
The situation due to figure 21 is characterized as follows: 
 At least one step of the innovation process is outside the first 
organization, wherein this step is encapsulated to the outside world by 
an additional organization. Encapsulated means especially that the step 
outside is within the second organization. Therefore, the step outside is 
shielded to the outside world. 
 A transition way from inside to outside, which means from the first 
organization to the second organization  
 A transition way from outside to inside, which means from the second 
organization to the first organization. 
With this innovation method, all steps are shielded from the public. Steps 1, 2 
and 4 are integrated within the first organization and step 3 is integrated within 
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the second organization. The results obtained with CI are therefore directly 
transferable to this variant of OI. 
8.4.1 Novelty 
It is assumed that it makes no difference whether a step of an innovation 
process is carried out in a first or a second organization. For this reason, it can 
be assumed in both cases that the respective step of the innovation process is to 
be viewed as being isolated from the outside world. All steps of the innovation 
process are encapsulated. Further, the case law assumes that there is a common 
interest of the firms involved in the R&D cooperation to keep the invention 
secret.(EPO, 1995b, 1996c) For this reason, this variant of OI does not affect the 
novelty criterion of patent law adversely.(Lindner, 2016a, Rdn. 13-20, 25)  
8.4.2 Inventive activity 
Due to the encapsulation of all steps of the innovation process, it can be 
assumed that a possible inventive step of the invention will not be 
impaired.(Kroher, 2016) 
8.4.3 Mention the inventor 
All steps of the innovation process take place within the organizations. It should 
therefore not be a problem to identify the inventors and to mention the 
inventors, because the inventors are members of the respective 
organizations.(Bremi and Stauder, 2016c; Teschemacher, 2016b) 
8.4.4 Property in the invention 
For the reason that the inventors belong to at least one organization, the 
problem of the property in the invention is also solved, since the GEIA hereby 
assigns ownership of the invention to the corresponding 
employer.(Keukenschrijver, 2016k; Meitinger, 2016, p. 532) 
8.4.5 Result 
The following table 9 summarizes the results. 
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Table 9: Evaluation of variant 2 
Steps inside Step outside Problems
Novelty no Problem no Problem no
Inventive Activity no Problem no Problem no
Mentioning no Problem no Problem no
Property no Problem no Problem no  
There are no steps of the innovation process outside the organizations. 
Therefore, all steps of the innovation process can be regarded as encapsulated. 
Encapsulated steps and transition ways do not lead to relevant differences in 
comparison to CI with respect to patent law. Therefore, from the standpoint of 
patent law a R&D collaboration of two or more organizations, named as firm-to-
firm OI (Hagedoorn and Zobel, 2015, p. 1050), does not have different 
characteristics in comparison to a CI innovation process.   
8.5 VARIANT 3 OF OI 
The variant 3 of OI is as follows: 
Two or more organizations and at least one external inventor 
By means of the figure 22, which shows the essential characteristics of OI as 
variant 3, it is determined how this kind of OI affects novelty, inventive activity 
and inventorship as properties of an invention resulting from the innovation 
process. 
This variant of OI has the characteristics of two or more organizations and at 
least one external inventor. Variant 3 can be understood as a sequential 
combination of variants 1 and 2.  
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Figure 22: Variant 3 of OI 
Since variant 3 can be seen as a combination of variants 1 and 2, the tables of 
variants 1 and 2 can also be combined to obtain the table valid for variant 3. It 
must be noted here that the worst results are those that prevail. This means that 
if a position in one table is marked "no Problem" and in the other table the same 
position is designated as "Problem", the "Problem" label must finally be set for 
this position in the merged table. Only if there is "no Problem" in both tables, 
"no Problem" is set at the corresponding position in the resulting table. The 
worst-case scenario is therefore always assumed, since the concrete situation is 
not known. 
Table 10: Evaluation of variant 1 
Steps inside step outside Problems
Novelty no Problem Problem yes
Inventive Activity no Problem Problem yes
Mentioning no Problem Problem yes
Property no Problem Problem yes  
Table 11: Evaluation of variant 2 
Steps inside Step outside Problems
Novelty no Problem no Problem no
Inventive Activity no Problem no Problem no
Mentioning no Problem no Problem no
Property no Problem no Problem no  
 
The worst results must be taken into account. The resulting table is as follows: 
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Table 12: Evaluation of variant 3 
Steps inside Step outside Problems
Novelty no Problem Problem yes
Inventive Activity no Problem Problem yes
Mentioning no Problem Problem yes
Property no Problem Problem yes  
8.6 ANSWER TO THE SEVENTH RESEARCH QUESTION 
Summarizing the above it can be said if there are organizational boundaries for 
an innovation process there is no problem with respect to patent law. In case the 
innovation process is “open” there are difficulties, because of problems with 
identification of inventors and therefore mentioning the inventors, problems 
because of property in the invention, possible loss of novelty and shortcomings 
of inventive activity. 
Therefore, in case there is an external inventor involved, there may be problems 
with patent law. If there is no external inventor, there are no problems with 
patent law. Therefore, the characteristic of having an external inventor is 
decisive from the standpoint of patent law.  
CI is not problematic from the point of view of patent law. If, on the other hand, 
an external inventor is added to the innovation process, the CI process 
transforms to an OI with-an-external-inventor innovation process and 
difficulties arise from the point of view of patent law.  
Secondly, a firm-to-firm OI innovation process is not a patent law problem. If, 
on the other hand, an external inventor is added to the firm-to-firm OI 
innovation process, a firm-to-firm OI with-an-external-inventor innovation 
process results and the patent law difficulties arise.  
From the standpoint of patent law, there are two groups of innovation 
methods: 
 Group 1 
Closed Innovation and firm-to-firm OI 
 Group 2  
OI with-an-external-inventor and firm-to-firm OI with-an-external-
inventor 
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In addition, two pairs of innovation methods could be identified, which 
represent opposites from a patent law perspective: 
 CI versus OI with-an-external-inventor and 
 firm-to-firm OI versus firm-to-firm OI with-an-external-inventor. 
Further, the innovation methods of group 1 are in line with the patent law, 
whereas the innovation methods of group 2 are not in line with the patent 
law. 
 

  
 
 
 
9 OI AND PROHIBITION RIGHTS 
The restrictive impact of prohibition rights of patent law on the use of 
innovations and on innovation processes is well-known.(Arrow, 1962) 
Prohibition rights of patent law can affect an innovation process in different 
ways. On the one hand, the own innovation process can result in third party 
patents, because the own innovation process initiated the development of a 
third party invention. This may not be intended. The resulting patent of the 
third party invention can lead to the situation that the own innovation cannot be 
used.(Luginbühl, 2016; Rinken, 2017f) Secondly, an invention protected by a 
third party patent can flow in the innovation process. The own innovation can 
result to an infringement of the third party patent. Further, the prohibition 
rights may prohibit the innovation process itself as an inadmissible use of a 
legally protected invention.(Rinken, 2017b Rdn. 12) 
Infringement of a patent should be avoided, as this leads to costs and efforts. If 
you infringe a third party patent through your innovation, the use of the own 
innovation can be prohibited. If an own patent is infringed, it can be laborious 
to restore the state of competition that would exist without 
infringer.(Keukenschrijver, 2016d; Voß, 2017) An innovation method that per se 
does not lead to any additional problems regarding the prohibition rights of 
patent law is therefore advantageous. 
The characteristics of an invention have led to a grouping in chapter 8. Now it is 
to be checked whether this grouping also makes sense from the point of view of 
prohibition rights of patent law.   
9.1 EIGHTH RESEARCH QUESTION 
The various innovation methods are examined to determine which groups 
result from the viewpoint of prohibition rights of the patent law. 
Eighth research question 
Which are the groups of innovation methods from the standpoint of 
the prohibition rights of patent law? 
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9.2 PROHIBITION RIGHTS  
According to §9 sentence 2 PatG, the owner of a patent can prohibit anyone 
from using his invention. This paragraph defines the prohibition of direct 
infringement. A direct infringement exists if all the features of the patent are 
met by the patent-infringing use.(Scharen, 2015; Rinken, 2017f) According to 
§10(1) PatG, indirect infringement is also prohibited. There is an indirect patent 
infringement if not all, but the essential features of the patent are 
infringed.(Rinken, 2017a) 
There are no European regulations from which prohibition rights arise. Article 
64(2) EPC alone defines more precisely that the scope of protection of a process 
claim must be extended to products that result directly from the process. 
Therefore, according to article 64(1) EPC, the respective national prohibition 
rights must be applied.(Luginbühl, 2016 Rdn. 2-5) 
If there are information channels between the own organization and the outside 
world parts of the invention or the entire invention can be carried outwards and 
possibly be patented very early by a third party. In this case, the third party has 
filed a patent application, whereby the own innovation becomes a patent 
infringement.  
In case a third party patent flows in the own innovation process the own 
innovation infringes this third party patent. On the other hand if the own 
innovation will be filed earlier than the respective third party invention then the 
third party becomes an infringer of the own patent. In this case it is necessary to 
fight the third party patent or patent application in order to regain the previous 
competitive situation. In this thesis only the case is considered that the third 
party invention was filed with the patent office before the own invention is 
filed, since this case represents the highest legal risk. In this case, the own 
innovation process may have been completely in vain, since the own innovation 
cannot be used.  
9.3 ANTITRUST LAW 
Patents can lead to economic monopolies.(Posner, 1975, p. 823; Gilbert and 
Newbery, 1982, pp. 515–517, 524; Harris and Vickers, 1985, p. 461; Heinemann, 
2002, pp. 442–444; Smith, 2002, pp. 509–510; Blind et al., 2006, p. 671; Frambach, 
2018, p. 170) One example is the company Xerox. Xerox Corporation had a 
monopoly on the production of dry copiers in the 1950s to 1970s. This economic 
position can be attributed in particular to patents.(Beck, 2008, p. 139, 2011, p. 
 OI and Prohibition Rights  131 
 
 
 
 
 
177; Baumol and Blinder, 2011, pp. 220–221; Ulich and Wülser, 2012, pp. 212–
213)  
The monopolies resulting from patents can be regarded as barriers to market 
entry.(Priest, 1977; Kantzenbach and Kruse, 1989, p. 75; Langinier and Moschini, 
2002, p. 31; Freiling and Reckenfelderbäumer, 2010, p. 162; Menninger and 
Wurzer, 2014, pp. 170–171; Offenburger, 2014, p. 6) Therefore, patents were 
viewed critically by economists. It is assumed that monopolies by patents 
damage competition.(Machlup and Penrose, 1950; Cezanne, 2005, pp. 164–165; 
Smith, 2016, p. 51)  
Because of the prohibition rights, patents can have considerable economic 
power. This market power can be abused.(Burk and Lemley, 2009, p. 3; Sweeny, 
2009, p. 80; Thiele, Blakeway and Hosch, 2010, p. 186; Hüttermann, 2013, p. 185; 
Köllner and Weber, 2014, pp. 106–114)  
Further, patents are suspected of benefiting the major market players. The 
increased financial resources of these major market players will allow more 
extensive R&D activities leading to more patents. The sheer size alone therefore 
makes an increasing concentration of market power possible. Small businesses 
are in the lurch. In this sense, one could assume that patent law by its very 
nature is anti-competitive.(Bußmann, 1977, pp. 122–123) 
However, these considerations may not correspond to reality in every situation. 
In fact, the criterion of inventive step under §4 PatG and article 56 EPC prevents 
too large scopes of protection from being claimed. It therefore follows that, with 
special exceptions, such as patents, which describe basic technologies or those 
which protect standards, there are sufficient possibilities to circumvent a 
patented invention. It is therefore typically not possible to force competitors out 
of the market for good by means of patents.(Peifer, 2001, pp. 350–351, 359–365; 
Neuburger, 2005, p. 15; Picht, 2014; Asendorf and Schmidt, 2015a; EuGH, 2015; 
Keukenschrijver, 2016j; Kraßer and Ann, 2016)     
From a general point of view there is no conflict between patent law and 
antitrust law. Antitrust law and patent law are initially neutral. Both areas of 
law serve to promote a state's economic status. The possibility of patenting is 
intended by the lawmaker to encourage companies to invest in research in order 
to promote technological progress. Technological progress fosters the economic 
welfare of a state. Regular use of patents is not subject to regulation due to 
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antitrust law. But, anti-competitive behaviour must be prevented by antitrust 
law.(Klawitter, 2016, Rdn. 1-7)  
The fact that a well-working market and patent law are not per se contradictory 
can be recognized by the fact that small and medium-sized enterprises can hold 
their own against the market power of large companies, particularly through 
patents. In such cases, patents and in particular the prohibition rights of patents 
maintain effective competition.  It is therefore important to carry out an analysis 
of the market situation in order to ascertain that competition has been indeed 
damaged before applying antitrust law.(Kellermann, 1958, pp. 581–582)  
There is a national German antitrust law, the GWB, and antitrust provisions for 
the member states of the EU, which are part of the TFEU. German and European 
antitrust provisions are harmonized, so that European case law can also be used 
to interpret the requirements of national antitrust provisions.(Diemer, 2017)  
9.3.1 Relationship between patent law and antitrust law 
The relationship between antitrust law and patent law is a mirror image of the 
development of the generally accepted economic market model. In a first phase, 
around the beginning up to the middle of the last century, a patent was 
considered to be outside competition policy. Therefore, it seems to be no need to 
curtail the effects of a patent through antitrust law.(Bußmann, 1977)  
In a second phase the "perfect market" concept was aimed for. In this market 
concept no market participant should exert a noticeable influence on market 
activity. This is a concept in which market participants are regarded as static 
and weak. An economic monopoly based on a patent had to appear to be a 
disturbance in this concept. Accordingly, patent law was viewed critically from 
an economic point of view.(Axster and Osterrieth, 2018, Rdn. 141-145)  
In the meantime, the economic market concept has been further developed. 
Today, one assumes a dynamic action of the market participants, or rather it is 
even desired that a dynamic market results. Given the dynamic nature of 
market developments, it is quite possible that individual market participants 
could also exert an increasing influence on the market. Such an increase can, for 
example, result from patents. A core element of the modern market concept is 
innovation. Patent law is specifically designed to stimulate innovation by 
rewarding through an economic monopoly. As a result, patents are no longer 
seen as a contradiction to antitrust law.(Axster and Osterrieth, 2018, Rdn. 146-
153)   
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Patents are therefore not fundamentally incompatible with antitrust law. 
However, this finding must not lead to the assumption that patents per se are 
harmless. Instead, the effects of patents must also be examined under antitrust 
law. One cannot leave patents and their prohibition rights to oneself. Antitrust 
law must also be able to limit the effects of patents where there are serious 
market restrictions.(Kellermann, 1958, p. 582)  
9.3.2 GWB 
The German GWB is a ban on cartels and has been harmonised with the 
European ban on cartels. If the European antitrust provisions are not relevant, 
as there is no infringement that affects several EU member states, the GWB can 
take effect.(Diemer, 2017) EU antitrust provisions are especially relevant if trade 
between the EU member states is significantly affected or if this is to be 
assumed. Small cartels or cartels that only operate nationally will be covered by 
national antitrust law. European antitrust provisions do not exclude national 
antitrust law.(Osterrieth, 2015b Rdn. 702)  
GWB and European antitrust law refer to "companies". However, companies are 
to be interpreted in such a way that economically active natural persons, 
partnerships or corporations, such as AGs or GmbHs, are also meant. Individual 
persons are also not excluded from the effects of antitrust law. Consumers are 
not covered by the term company due to antitrust law. However, scientists 
whose work serves a commercial purpose are also market participants.(Diemer, 
2017)  
Due to antitrust law there are agreements, resolutions and concerted practices. 
Agreements in accordance with antitrust law are civil law contracts that result 
from concurring declarations of intent. However, the focus is on the actual 
commitment and not only on the legal commitment will. Economic prudence 
and moral pressure because of a sense of solidarity can also be seen as an 
agreement in the sense of antitrust law. Resolutions are the decisions of the 
body of an organization duly taken in accordance with the relevant right of 
corresponding association. Resolutions differ from agreements in that 
resolutions must have been reached on the basis of association-based rules. 
Antitrust law also covers concerted practices. A concerted practice means a 
restrictive interaction which does not have to be based on a binding 
commitment.(Diemer, 2017)  
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Agreements, resolutions or concerted practices will be sanctioned if they have 
the effect or purpose of noticeable restrictions on competition. There is a 
competitive purpose if the restriction of competition is part of the contract, the 
resolution or the concerted action. A competitive effect is deemed to exist if the 
restriction of competition is not explicitly intended, but if the restriction does 
indeed have an effect on the market.(Diemer, 2017)  
§1 GWB prohibits agreements between undertakings, decisions of associations 
of undertakings and concerted practices which have as their object or effect the 
prevention, restriction or distortion of competition. It is also possible that a 
concrete competitive situation can be described by two or all three 
types.(Diemer, 2017)  
Antitrust law is focused on a relevant market. The relevant market is to be 
determined for assessing the restriction of competition. Only in relation to a 
defined market can it be determined whether there is a noticeable restriction of 
competition.(Diemer, 2017)         
9.3.3 TFEU 
All agreements between undertakings, decisions of associations of undertakings 
and concerted practices which are likely to affect the internal market between at 
least two members of the EU and which have as their object or effect the 
prevention, restriction or distortion of competition of this internal market are 
prohibited by the article 101(1) TFEU. There is a restriction of competition due 
to article 101(1) TFEU if a significant limitation of freedom of decision of a 
competitor or the firms themselves can be identified. Article 102 sentence 1 
TFEU prohibits abuse of a dominant position. Therefore, there is an 
infringement of the antitrust law of TFEU if there is a dominant position and an 
abuse of that position.(Conrad, 2016 Rdn. 306-307)  
A precondition for the relevance of article 101(1) TFEU is that competition 
between EU member states is significantly impaired. Several EU member states 
must therefore be affected by the injury to competition. The impact of market 
influence is significant in the case of corresponding amounts of sales of the 
companies that are damaging the competition in relation to the relevant 
market.(Diemer, 2017 Rdn. 47-50)  
A patent grants the exclusive right to use an invention. This may create a 
dominant position. However, it should be noted that a patent does not 
necessarily imply a dominant position. There may be alternative solutions to the 
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patent-protected invention, which is why market dominance would have to be 
denied. An important exception to this statement are patents on standards, 
which can lead to dominant economic positions.(Picht, 2014; EuGH, 2015) 
On the other hand a company's dominant position can be assumed by the fact 
that it is able to act to a large extent independently of other market players. A 
complete elimination of market mechanisms is not necessary to specify a 
dominant position.(Weiß, 2016b Rdn. 7-9)  
Block exemption regulations (BERs) 
Block exemption regulations are derived of article 288 TFEU, which describe 
different categories of anticompetitive activities like agreements between 
companies and concerted practices of companies, which will be excluded from 
the prohibition of anticompetitive conduct under article 101(1) TFEU. Block 
exemption regulations specify conditions due to article 101(3) TFEU. In this 
case, these agreements are no longer considered anti-competitive 
measures.(Ullmann and Deichfuß, 2015 Rdn. 257-258)  
European antitrust law includes two block exemption regulations on research 
and development. It is particularly important for the thesis that TT-BER 
stipulates that licensees may not be restricted in their inventive 
activity.(Ullmann and Deichfuß, 2015 Rdn. 264) Further, R&D-BER determines 
that cooperation partners in a R&D cooperation must not be hindered in their 
development activities.(Smielick, 2017) Due to §2(2) sentence 1 GWB, TT-BER 
and R&D-BER are also relevant for the application of national antitrust 
law.(Nordemann, 2016 Rdn. 4)  
TT-BER 
Licenses can be used to transfer technology. A license can be derived from a 
patent. Licensing can be such that it violates antitrust law. A license can be used 
to establish a prohibition right against the licensee. Under antitrust law, this 
prohibition right may not exceed that of the patent itself. Otherwise, the 
situation is contrary to antitrust law.(Ullmann and Deichfuß, 2015 Rdn. 253, 262)  
For example, a license agreement could prohibit a licensee from using 
replacement materials for the patented product not from the patent owner, even 
though these replacement materials are not covered by the patent. In this way, 
the prohibition rights of the patent would be extended beyond the legal 
provisions. This constitutes an abusive license agreement. Therefore, a patent 
can establish an economic monopoly in which there is a risk that the monopoly 
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will be extended beyond the legal provisions. The task of antitrust law is to 
counteract this risk.(Körber, 2013b, 2013a; von Falck and Apetz, 2017 Rdn. 118)  
However, article 2 TT-BER states that, pursuant to article 101(3) TFEU, article 
101(1) TFEU is not applicable if the agreement in question concerns technology 
transfer. 
In principle, the subject matter of a patent application instead of a patent can 
also be licensed. However, the subject matter of a patent application can be used 
by anyone according to §33(1) PatG. No compensation for damages has to be 
paid, but only a lower plain compensation.(Schäfers, 2015c) As a rule, a licence 
is therefore not requested on the basis of a patent application, but rather because 
the licensee expects the patent application to become a patent or because the 
proprietor of the patent application can branch off an utility model due to §5 
GebrMG, which comprises a right to prohibit.(Goebel and Engel, 2015b) 
TT-BER only applies if certain market share thresholds are not exceeded. The 
block exemption regulation distinguishes between competing and non-
competing companies. For competing companies, a market share threshold of 
20% due to article 3(1) TT-BER applies and for non-competing companies, a 
market share threshold of 30% due to article 3(2) TT-BER applies from which 
exemption under the TT-BER is no longer possible.(Ullmann and Deichfuß, 2015 
Rdn. 271) 
According to article 4(1) TT-BER, there are further strict restrictions which lead 
to the effect that a licence agreement is no longer covered by the exemption of 
TT-BER. These strict restrictions include fixed prices (lit. a), restrictions on the 
licensee in production or sales (lit. b), the allocation of markets or customers (lit. 
c), but concerning this item the article contains numerous exceptions, and the 
restriction of the licensee in research and development (lit. d).(Ullmann and 
Deichfuß, 2015 Rdn. 274) 
Further, article 5(1) lit. a TT-BER prohibit an obligation to transfer or exclusively 
license a further development of the licensed object to the licensor.(Ullmann and 
Deichfuß, 2015 Rdn. 276)  
R&D-BER 
The R&D-BER deals with agreements on joint R&D efforts between two or more 
companies. Joint development or research can be beneficial for the companies 
involved, as the bundling of innovation capabilities can lead to faster and better 
results.(Smielick, 2017) Therefore, the article 2 R&D-BER determines, pursuant 
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to article 101(3) TFEU, article 101(1) TFEU is not applicable if the agreement in 
question concerns research and development.  
The exploitation or use of knowledge is not a problem under antitrust law. 
Rather, it is a problem if the use of the knowledge is not made possible because 
of an agreement. The use of knowledge may not be restricted for the 
participants of a R&D cooperation, even if prohibition rights are derived from 
patents.(Schroeder, 2017; Smielick, 2017) 
The R&D-BER has also to be applied on the joint exploitation of resulting 
technologies, which are the subject of an agreement of the parties, whereby joint 
R&D means that a joint team, joint organization or joint enterprise is responsible 
for the R&D or the exploitation of its results.(Besen and Slobodenjuk, 2011, pp. 
300–301; Fuchs, 2012, Rdn. 2-9) Therefore, the R&D-BER can be relevant to an 
innovation method due to firm-to-firm OI. 
Even if the relevant market share thresholds are exceeded, a joint R&D project 
may still be permitted under antitrust law by means of an individual exemption 
pursuant to article 101( 3) TFEU and §2 GWB.(Nordemann, 2016 Rdn. 3-4; Weiß, 
2016a Rdn. 156; Paal, 2018 Rdn. 1)  
9.3.4 SEPs 
It is controversial whether patents lead to effective economic monopolies. Due 
to the requirement of inventive step, typically only those inventions can be 
protected by a patent which are characterized by unusual forms.(Neuburger, 
2005, p. 15) It is easy to find substitutes to such special forms of an invention. If 
there are substitutes, there is no monopoly.(Stavenhagen, 1969, p. 341; Peifer, 
2001, pp. 350–351, 359–365; Pretnar, 2004, p. 779; Hardes and Uhly, 2007, p. 208) 
It behaves differently if a patent monopolizes an industry-essential standard or 
norm, abbreviated SEP as standard essential patent.(Boldrin, Levine and 
Nuvolari, 2005; Neef, 2008, p. 83; Timmann, 2008, p. 143; Münch, 2010, p. 152; 
Blind and Pohlmann, 2014; Picht, 2014; Weisse, 2014, p. 8; Hauck, 2015)  
Patents and standards or normations can have a contradictory intention. A 
patent is an exclusive right. A patent can prevent competitors from applying the 
protected invention. In contrast to this, setting standards is a request to use the 
contents of standards concerned. A technical standardization is the unification 
of a technical solution for general application. It is the core idea of 
standardization that market participants act in accordance with these standards. 
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Therefore, there is no workaround for the technical teaching of a SEP possible. If 
a market participant wishes to continue to participate in the market, he must 
use the patent-protected technology. Therefore, market dominance can be 
assumed if the company concerned owns a SEP. In this case the firm must grant 
a licence to a licence seeker under FRAND (fair, reasonable and non-
discriminatory) conditions in order not to violate antitrust law, in particular 
article 101(1) TFEU. The non-granting of a license for the technology of a SEP 
can be used to derive an objection of compulsory licensing under antitrust 
law.(Ullrich, 2007; Buntscheck, 2015; Fuchs, 2015; Conrad, 2016 Rdn. 319-321; 
Eckel, 2017; Sonntag and Kalbfus, 2018) 
However, it can also be noted that efforts to achieve norms always go hand in 
hand with the filing of patents. At least in practice, there is therefore no 
contradiction between the creation of standards and norms and the protection 
of the contents of these norms by patents.(Ullrich, 2007, pp. 817–818) 
Therefore, if the innovation process of OI results in a third party patent whose 
scope of protection includes the innovation of OI and if this patent is a SEP, the 
use of the innovation cannot be prevented by the SEP. If an invention that is 
protected by an SEP flows into the own innovation, the use of the innovation 
cannot be prohibited either. However, these exceptions to the validity of the 
prohibition rights only apply in the case of an SEP. These are therefore special 
exceptional cases which will not be dealt with in this thesis. 
9.3.5 Result 
The current state of application of antitrust law is therefore that the effect of 
patents per se is not affected by antitrust law. Only if effects of the patent can be 
determined that go beyond the prohibition rights of patent law, for example 
through licensing, antitrust law is applicable. For this reason, the relationship 
between patent law and OI can be examined without consideration of antitrust 
law. 
Under patent law, a R&D project gives rise to prohibition rights which may give 
one or more companies a dominant position in the market that can be viewed as 
abuse. Therefore, a jointly developed know-how can trigger such a situation. In 
particular, a R&D project involving several companies may be critical under 
antitrust law. Firm-to-firm OIs and firm-to-firm OIs with-an-external-inventor 
may therefore be less attractive for companies due to antitrust law, as 
companies are not free to dispose the results of development activities. 
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9.4 COMPULSORY LICENSES UNDER PATENT LAW 
Besides the compulsory licenses under antitrust law, there are also compulsory 
licenses under patent law.(Weisser, 2017) The compulsory licences due to patent 
law are described in §24(1) PatG.(Rinken, 2017e) The compulsory licenses under 
patent law have so far led a shadowy existence.(Rinken, 2017e Rdn. 5) However, 
compulsory licenses under patent law are increasingly being used as an 
economic corrective.(Tandon, 1982, p. 470; Böttger, 2008) In addition, the 
Federal Government can issue a "right to use in the public interest" according to 
§13 PatG.(Rinken, 2017c) 
9.5 EXPERIMENTAL PRIVILEGE 
The patent rewards an inventor for expanding the technological knowledge. 
However, a patent gives the inventor the right to prevent the use of the 
invention. But, the state concerned would like to make the further development 
of technology possible. For this reason, experimentation with the invention is 
allowed in spite of the prohibition rights due to the experimental privilege of 
the §11 No. 2 PatG.(BGH, 1996, 1997; BVerfG, 2001; Hufnagel, 2010 Rdn. 138; 
Pitz, 2010 Rdn. 66)  
However, experiments which do not serve to gain knowledge and which, for 
example, are only suitable to achieve competitive goals, are not covered by the 
experimental privilege. But, it is permitted to take actions during the patent 
term to bring a product onto the market which conforms to the subject matter of 
the patent immediately after expiry of the patent. Therefore, the experimental 
privilege of §11 No. 2 PatG applies to all types of research and development. It 
is not limited to scientific experiments.(BGH, 1996, 1997; BVerfG, 2001; 
Holzapfel, 2006; Pitz, 2010 Rdn. 66; Osterrieth, 2015a Rdn. 626-631) 
But, the subject matter of the patent may not be used as a pure aid to carry out 
an experiment. Therefore, if the subject matter of the patent is a means for 
research and development, the use of this means is not covered by the 
experimental privilege of §11 No. 2 PatG.(Hufnagel, 2006, 2010 Rdn. 139)  
In summary, it can be said that, as a rule, an innovation process cannot be 
hindered by the prohibition rights of the patent law. An influence of the 
prohibition rights on the innovation process itself therefore does not have to be 
examined in this thesis. 
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9.6 CLOSED INNOVATION 
The figure 23 is used to evaluate the legal situation regarding prohibition rights 
of patent law.(Luginbühl, 2016; Rinken, 2017f) 
 
Figure 23: Closed Innovation 
The figure 23 shows that no inventions that are already protected by a third 
party patent can be taken from the outside.(Rinken, 2017f, 2017a) The 
innovation method CI therefore does not increase the risk of infringing third 
party patents (risk of first kind of infringement). 
In addition, there is no possibility for the public to obtain knowledge of the own 
invention. It is therefore not possible for an external person to file a patent 
application based on the invention of the organization with the patent office 
(risk of second kind of infringement).  
The following table summarizes the results. 
Table 13: Evaluation of CI 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem no step outside no
Risk of second kind of Infringement no Problem no step outside no  
9.7 VARIANT 1 OF OI 
There are three different variants of OI. There is OI as variant 1 with one 
organization and at least one external inventor. Another variant comprises two 
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or more organizations and internal inventors and the third variant has two or 
more organizations and at least one external inventor. These three variants of OI 
are examined in terms of how they can be categorized with respect to the 
prohibition rights of the patent law. Based on figures the impact of prohibition 
rights of patent law on innovations created by these variants of OI will be 
examined.(Luginbühl, 2016; Rinken, 2017f)  
In all following cases, it is assumed that an outside-in flow does not result in the 
complete innovation of the own innovation process, but at most to a part of it. 
Further, an inside-out flow does not result in a third party invention, but at 
most to a part of it. If it is nevertheless the case, i.e. the absorbed or the left 
invention corresponds to the own innovation, the following statements can be 
applied analogical. 
There will be again transitions from the organization to the outside area and 
vice versa. These transitions can be regarded as not relevant with respect to the 
above considerations, because the transition ways can be seen as shielded 
information channels.(EPO, 2012b; Moufang, 2017b, Rdn. 15-22) 
The OI as variant 1 has the properties, that there is only one organization, which 
uses at least one external inventor for creating an innovation. 
 
Figure 24: Problem because of prohibition rights first variant 
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Figure 25: Problem because of prohibition rights second variant 
The figures 24 and 25 show two possibilities of influencing an own innovation 
by the prohibition rights. In the first case, an invention of a third party patent 
flows into the own innovation process and results in the step 3. Therefore, the 
third party invention and the own innovation can have similarities. As a result, 
it is possible that the own innovation infringes the third party 
patent.(Luginbühl, 2016; Rinken, 2017f) This situation is called in this thesis 
“risk of first kind of infringement”. 
In the second case, the own idea initiates a third party patent. Because of 
similarities of the own innovation with the third party patent, it is possible, that 
the use of the own innovation infringes the third party patent.(Kraßer and Ann, 
2016, §31 Rdn 1-20) This situation is called in this thesis “risk of second kind of 
infringement”. These two variants of infringements because of prohibition 
rights are analyzed.  
There can be four different assumptions, depending on the external step 3 and 
the internal steps 1, 2 and 4. These different assumptions are assessed according 
to the prohibition rights.  
In a first situation, step 3 represents the only inventive part of the resulting 
innovation of the OI project (assumption 1). Alternatively, step 3 is inventive 
and one or more of steps 1, 2 or 4 are also inventive (assumption 2). In another 
possible situation, step 3 is not inventive, but at least one of steps 1, 2 or 4 
(assumption 3). A fourth possible variant is the situation that none of the steps 
1, 2, 3 and 4 of the innovation process is inventive (assumption 4). Inventive 
means inventive in the sense of patent law, i.e. the result of the step concerned 
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does not belong to the prior art and is not obvious with regard to the state of the 
art. An inventive contribution is therefore new and based on an inventive 
activity within the meaning of patent law from the moment it is created. 
Assumption 1 
Only step 3 is an inventive contribution. Only step 3 leads to the patentability of 
the corresponding invention of the innovation process.(Kroher, 2016; Moufang, 
2017g) 
Risk of first kind of infringement 
The figure 24 shows that an invention from the outside is included as step 3 in 
the own innovation process. This invention results in the result 3 of step 3, 
wherein this result 3 is the decisive inventive part of the own innovation. 
Therefore, the own innovation infringes the third party patent, which comprises 
the invention from the outside. The own innovation is a direct infringement of 
the third party patent due to §9 PatG.(Keukenschrijver, 2016o; Rinken, 2017f)  
Risk of second kind of infringement 
The figure 25 illustrates the situation of an external inventor of result 3 who is 
not directly involved in the organization's development team. Instead, the 
external inventor may be involved in other networks that may include 
development teams for other projects. It may also be the case that the external 
inventor interacts with people working on similar projects to the organization's 
OI project. Therefore, the result 3 of step 3 can become known in a way that a 
third party patent arises from it. Steps 1, 2 and 4 are included in the 
organization and therefore cannot lead to a third party patent. On contrary, the 
decisive inventive result 3 of step 3 can lead to a third party patent that can 
prohibit the use of the own innovation. (Kraßer and Ann, 2016, §19 Rdn. 17-19) 
Therefore, this third party patent can lead to patent infringement of the own 
innovation.(Luginbühl, 2016; Rinken, 2017f) In this case, the own innovation is a 
direct infringement of the third party patent due to §9 PatG.(Keukenschrijver, 
2016o; Rinken, 2017f) 
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Table 14: Evaluation of assumption 1 of variant 1 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem Problem yes
Risk of second kind of Infringement no Problem Problem yes  
Assumption 2  
At least one of steps 1, 2, 4 is inventive as well as step 3. There are therefore at 
least two steps in the innovation process, each of which leads to an inventive 
contribution to the resulting innovation of the innovation process.(Kroher, 2016; 
Moufang, 2017g)  
Risk of first kind of infringement 
Step 3 comprises an inventive step. It is possible that an direct infringement 
occurs due to §9 PatG.(Keukenschrijver, 2016o; Rinken, 2017f). Further, one's 
own innovation could lead to a dependent patent, the use of which can be 
prevented by the third party patent.(Rinken, 2017d Rdn. 103, 2017f Rdn. 8) 
Therefore, a third party patent may result which prevents the use of one's own 
innovation. 
Risk of second kind of infringement 
The inventive step 3 can already be protected by a third party patent when the 
own patent application is finished and filed with the patent office. The use of 
the own innovation of the OI project can therefore constitute a direct patent 
infringement.(Keukenschrijver, 2016o; Rinken, 2017f) Further, one's own 
innovation could lead to a dependent patent, the use of which can be prevented 
by the patent of the third party.(Rinken, 2017d Rdn. 103, 2017f Rdn. 8) 
Table 15: Evaluation of assumption 2 of variant 1 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem Problem yes
Risk of second kind of Infringement no Problem Problem yes  
Assumption 3  
At least one step 1, 2, 4 is inventive and step 3 is not. In this case, the essential 
steps of the innovation process are those that take place within the organization. 
External step 3 is not significant, since it does not make an inventive 
contribution to the resulting innovation of the innovation process. 
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Risk of first kind of infringement 
Step 3 is not patentable. The result 3 of step 3 forms part of the state of the art. 
The state of the art is public domain. State-of-the-art technology can be used by 
anyone without restrictions. State-of-the-art-technology cannot justify any 
inventive activity. Therefore, no relevant similarity can be derived from the 
result 3 of step 3 that could lead to the own innovation being patent infringing a 
third party patent, which incorporates the result 3 of step 3.(Kraßer and Ann, 
2016, §16 Rdn. 1-7) 
Risk of second kind of infringement 
Step 3 is not patentable. Therefore, there can be no patent infringement due to a 
leak, which leads to a patent, that comprises the result 3 of step 3.(Kraßer and 
Ann, 2016, §16 Rdn. 1-7) 
Table 16: Evaluation of assumption 3 of variant 1 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem no Problem no
Risk of second kind of Infringement no Problem no Problem no  
Assumption 4  
No step is inventive. Neither the external step 3 nor one or more of the internal 
steps of the innovation process constitute an inventive activity.(Kroher, 2016; 
Moufang, 2017g) 
Risk of first kind of infringement 
Prior art can be used freely by everyone. A patent infringement because of the 
result 3 of step 3 is therefore excluded.(Moufang, 2017g) 
Risk of second kind of infringement 
There can be no patent infringement as step 3 is not relevant from the 
standpoint of patent law.(Voß, 2017) 
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Table 17: Evaluation of assumption 4 of variant 1 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem no Problem no
Risk of second kind of Infringement no Problem no Problem no  
Summary 
The value table for variant 1 is the sum of the value tables of the four 
assumptions 1 to 4. In each case, the value that is most unfavourable from the 
point of view of patent law must be taken into account. 
Table 18: Evaluation of variant 1 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem Problem yes
Risk of second kind of Infringement no Problem Problem yes  
9.8 VARIANT 2 OF OI 
The variant 2 is characterized by the properties of two or more organizations, 
wherein the inventors belong to the organizations involved. Therefore, there is 
no external inventor. This variant can be called as firm-to-firm OI (Hagedoorn 
and Zobel, 2015, p. 1050), wherein the participating organizations may also be 
universities or other kinds of organizations instead of firms. 
For variant 2 it is assumed that step 3 of the innovation process, which takes 
place in the second organization, is embedded within this further organization 
and is therefore not accessible to the public.(Keukenschrijver, 2016g Rdn. 23-24)  
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Figure 26: Variant 2 of OI 
Due to the shielded nature of the second organization, it is therefore impossible 
for a third party invention to be included in one's own innovation process. It is 
also impossible for the result 3 of step 3 to get out and lead to a third party 
patent.(Moufang, 2017b Rdn. 32-63) 
In the case of shielding by the second organization, there is only the possibility 
that an idea flows into the innovation process which comes from within the 
second organization or that the result of step 3 flows out of the innovation 
process and arrives in the second organization. 
 
Figure 27: Problem because of prohibition rights first variant 
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Figure 28: Problem because of prohibition rights second variant 
The first and the second organizations are R&D cooperation partners within the 
firm-to-firm OI project and will coordinate their contributions to the innovation 
process. If the second organization incorporates ideas that are already protected 
as patents by itself or if the second organization protects ideas of the joint 
innovation process as patents, it can be assumed that this will be done in 
coordination with the first organization. It can therefore be assumed that the 
second organization will not enforce any prohibition rights under patent law 
against the first organization.  
Further the R&D-BER can be relevant. In this case, the own innovation process 
cannot be adversely affected by the patents of the R&D collaboration partner. 
Table 19: Evaluation of variant 2 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem no Problem no
Risk of second kind of Infringement no Problem no Problem no  
9.9 VARIANT 3 OF OI 
Variant 3 represents the negation of both features of CI. OI as variant 3 is 
therefore fulfilled if two or more organizations are involved in the innovation 
process and if at least one external inventor has been employed to generate the 
innovation, wherein the external inventor is of no organization an employee. 
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Figure 29: Problem because of prohibition rights first variant 
Figure 29 shows the variant of a patent infringement in which a third party 
invention that is protected by a patent is incorporated into the own innovation 
process. The third party patent is then infringed by the use of one's own 
innovation. 
 
Figure 30: Problem because of prohibition rights second variant 
Figure 30 shows a leakage which can result from step 2. This makes the result 2 
of step 2 known and may possibly give way to a third party intellectual 
property right such as a patent. This third party patent can be infringed by the 
own innovation.(Moufang, 2017b Rdn. 32-63) 
The effects of patent law on variant 3 can be determined from figures 29 and 30. 
Variant 3 is a sequence of two innovation methods, whereby variant 1 and 
variant 2 are included. The value tables of variant 1 and variant 2 are therefore 
summarized. 
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Table 20: Evaluation of variant 1 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem Problem yes
Risk of second kind of Infringement no Problem Problem yes  
Table 21: Evaluation of variant 2 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem no Problem no
Risk of second kind of Infringement no Problem no Problem no  
The results of the tables 20 and 21 of variants 1 and 2 are combined in a single 
table 22. The worst results are those that prevail. This means that if a position in 
one table is marked "no Problem" and in the other table the same position is 
designated as a "Problem", the "Problem" label must finally be set for this 
position in the merged table. Only, if there is a "no Problem" in both tables, a "no 
Problem" is set at the corresponding position in the resulting table. The worst-
case scenario is therefore always assumed, since the concrete situation is not 
known. The resulting table 22 is as follows: 
Table 22: Evaluation of variant 3 
Steps inside Step outside Problems
Risk of first kind of Infringement no Problem Problem yes
Risk of second kind of Infringement no Problem Problem yes  
9.10 ANSWER TO THE EIGHTH RESEARCH QUESTION 
Firm-to-firm OI, OI with-an-external-inventor and firm-to-firm OI with-an-
external-inventor processes have more links to the outside world of an 
organization than a CI innovation process. Firm-to-firm OI has links between 
the organizations involved in the innovation process. These links between the 
organizations are shielded. Therefore, it can be assumed, that a diffusion of 
knowledge from inside the organizations involved to outside or vice versa 
cannot happen. In this sense, firm-to-firm OI and CI can be regarded as similar 
from a patent law standpoint. 
The external steps of the innovation methods according to OI with-an-external-
inventor and firm-to-firm OI with-an-external-inventor are not shielded. 
Therefore, a diffusion of information from outside to inside and vice versa is 
possible. This open nature of OI with-an-external-inventor and firm-to-firm OI 
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with-an-external-inventor can lead to legal difficulties regarding the prohibition 
rights of patent law.(Keukenschrijver, 2016d; Voß, 2017)  
Comparison with the evaluation tables shows that from the viewpoint of the 
prohibition rights of patent law CI and variant 2 of OI form a first group and 
variants 1 and 3 of OI are to be assigned to a second group.  
The same grouping of innovation methods as mentioned above can be used. 
From the standpoint of the prohibition rights of patent law firm-to-firm OI 
and CI are similar and form a first group of innovation methods, whereas OI 
with-an-external-inventor and firm-to-firm OI with-an-external-inventor form 
a second group. 
 

  
 
 
 
10 OI AND UNLAWFUL REMOVAL 
The evaluation of the innovation methods resulted in the same grouping in the 
foregoing chapters 8 and 9. Now, it is to be checked whether this grouping also 
makes sense with respect to the legal instrument of unlawful removal according 
to patent law. 
An unlawful removal is examined in two cases. Firstly, a third party invention 
can be taken in from the outside, which flows into the own innovation process. 
This case can result in an unlawful removal if the own invention is filed with the 
patent office. In this case one has violated the patent law and can be 
sued.(Moufang, 2017n) 
Secondly, the own innovation can be subject of an unlawful removal. In this 
case, a third party has violated the own rights and this third party can be 
prosecuted.(Melullis, 2015c Rdn. 6-10) 
10.1 NINTH RESEARCH QUESTION 
The various innovation methods are examined to determine which groups 
result from the viewpoint of unlawful removal of the patent law. 
Ninth research question 
Which are the groups of innovation methods from the standpoint of 
the legal instrument of unlawful removal of patent law? 
10.2 UNLAWFUL REMOVAL  
If a patent application is filed for an invention by a non-entitled applicant, an 
unlawful withdrawal within the meaning of patent law due to §8 PatG and 
article 61 EPC is constituted.(Keukenschrijver, 2016n; Moufang, 2017n) 
There is no difference whether the own innovation is identical to the removed 
invention or whether the unlawfully removed invention is only a part of the 
invention filed.(Moufang, 2017n Rdn. 19-20) 
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10.3 CLOSED INNOVATION 
The figure 31 is used to evaluate the legal situation for CI regarding unlawful 
removal.(Bremi and Stauder, 2016b; Moufang, 2017n)  
 
Figure 31: Closed Innovation 
The figure 31 shows that there is no possibility for an inflow of a third party 
invention (first kind of unlawful removal). Further, it is also not possible that a 
part of the own innovation leaves the own innovation process (second kind of 
unlawful removal). An unlawful removal is excluded.(Moufang, 2017n) The 
innovation method CI therefore does not increase the risk of unlawful removal. 
The following table summarizes the results. 
Table 23: Evaluation of CI 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem no Step outside no
Risk of second kind of unlawful Removal no Problem no Step outside no  
10.4 VARIANT 1 OF OI 
Based on figures of the variants of OI, the impact of the legal instrument of 
unlawful removal will be examined.(Bremi and Stauder, 2016b; Moufang, 
2017n)  
There will be transitions from the organization to the outside world and vice 
versa. These transitions can be regarded as not relevant with respect to the 
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above considerations, because the transition ways can be seen as shielded 
information channels.(EPO, 2012b; Moufang, 2017b, Rdn. 15-22) 
The OI as variant 1 has the properties, that there is only one organization, which 
uses at least one external inventor for creating an innovation. 
 
Figure 32: Problem because of unlawful removal first variant 
The figure 32 is to be understood in such a way that the third party invention 
leads to result 3 of step 3. The result 3 of step 3 of the innovation process 
therefore corresponds to the third party invention. 
 
Figure 33: Problem because of unlawful removal second variant 
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The figure 33 is to be understood in such a way that the complete result 3 of step 
3 flows outwards as an unlawful withdrawal. The results of the other steps 1, 2 
and 4 are not comprised by the unlawful removal. 
Figures 32 and 33 show the two possibilities that can lead to an unlawful 
withdrawal. In the first figure 32 an invention comes from the outside, which is 
incorporated into one's own innovation process. In this case, the own 
organization may be not entitled within the meaning of patent law. In figure 33 
the own organization is the one infringed by an unlawful removal, since the 
result 3 is filed with the patent office by a non-entitled party.(Bremi and 
Stauder, 2016b; Moufang, 2017n) These two variants of problems because of 
unlawful removal are analyzed. 
There can be four different assumptions, depending on the external step 3 and 
the internal steps 1, 2 and 4. These different assumptions are assessed according 
to the legal instrument of unlawful removal.  
In a first situation, step 3 represents the only inventive part of the resulting 
innovation of the OI project (assumption 1). Alternatively, step 3 is inventive 
and one or more of steps 1, 2 or 4 are also inventive (assumption 2). In another 
possible situation, step 3 is not inventive, but at least one of steps 1, 2 or 4 
(assumption 3). A fourth possible variant is the situation that none of the steps 
1, 2, 3 and 4 of the innovation process is inventive (assumption 4). Inventive 
means inventive in the sense of patent law, i.e. the result of the step concerned 
does not belong to the prior art and is not obvious with regard to the state of the 
art. An inventive contribution is therefore new and based on an inventive 
activity within the meaning of patent law from the moment it is created. 
Assumption 1 
Only Step 3 is an inventive contribution. Only step 3 leads to the patentability of 
the corresponding innovation of the innovation process. The result 3 of step 3 is 
new and inventive in its creation. 
Risk of first kind of unlawful removal 
By including an inventive contribution in one's own innovation and the fact that 
the contributions of the remaining steps 1, 2 and 4 of the innovation process do 
not constitute an inventive contribution, the third party invention is essentially 
identical to one's own innovation. This results in an unlawful withdrawal if the 
own innovation is filed with the patent office.(Moufang, 2017n Rdn. 19-20) 
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Risk of second kind of unlawful removal 
The only inventive step 3 is unlawful removed by a third party. It is possible to 
sue the third party for unlawful removal. 
Table 24: Evaluation of assumption 1 of variant 1 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem Problem yes
Risk of second kind of unlawful Removal no Problem Problem yes  
Assumption 2  
At least one of steps 1, 2, 4 is inventive as well as step 3. There are therefore at 
least two steps in the innovation process, each of which leads to an inventive 
contribution to the resulting innovation of the innovation process.  
Risk of first kind of unlawful removal 
In this case, there is an unlawful withdrawal that entitles the third party at least 
to a right of co-use (BGH, 2009; Kraßer and Ann, 2016, §20 Rdn. 17) or the 
splitting out of the unlawfully removed part.(BGH, 1979) Therefore, the 
inventive step 3 constitutes an unlawful withdrawal.  
Risk of second kind of unlawful removal 
Leaving of an inventive part of one's own innovation to the outside can lead to 
an unlawful removal in which one's own organization is the infringed party 
within the meaning of patent law.(Kraßer and Ann, 2016, §20 Rdn. 1)  
Table 25: Evaluation of assumption 2 of variant 1 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem Problem yes
Risk of second kind of unlawful Removal no Problem Problem yes  
Assumption 3  
At least one of the steps 1, 2, 4 is inventive and step 3 is not. In this case, the 
essential steps of the innovation process are those that take place within the 
organization. External step 3 is not significant, since it does not make an 
inventive contribution to the resulting innovation of the innovation process. 
Result 3 of step 3 forms part of the state of the art. 
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Risk of first kind of unlawful removal 
The third party invention represents a part of the state of the art and may 
therefore be used by anyone without restrictions. There is no unlawful 
removal.(Moufang, 2017n Rdn. 19-20) 
Risk of second kind of unlawful removal 
Step 3 is not patentable. The result of step 3 forms part of the state of the art. For 
this reason, no unlawful withdrawal is possible.(Kraßer and Ann, 2016, §20 
Rdn. 13; Moufang, 2017n Rdn. 19-20) 
Table 26: Evaluation of assumption 3 of variant 1 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem no Problem no
Risk of second kind of unlawful Removal no Problem no Problem no  
Assumption 4  
No step is inventive. Neither the external step 3 nor one of the internal steps of 
the innovation process constitute an inventive activity. 
Risk of first kind of unlawful removal 
The use of a feature of the state of the art cannot lead to an unlawful 
removal.(Moufang, 2017n Rdn. 19-20) 
Risk of second kind of unlawful removal 
Step 3 is not patentable and therefore unlawful removal is 
excluded.(Keukenschrijver, 2016n Rdn. 15-16; Moufang, 2017n Rdn. 19-20) 
Table 27: Evaluation of assumption 4 of variant 1 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem no Problem no
Risk of second kind of unlawful Removal no Problem no Problem no  
Summary 
The value table for variant 1 of OI is the sum of the value tables of the four 
assumptions. In each case, the value that is most unfavourable from the point of 
view of patent law must be taken into account. 
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Table 28: Evaluation of variant 1 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem Problem yes
Risk of second kind of unlawful Removal no Problem Problem yes  
10.5 VARIANT 2 OF OI 
The variant 2 is characterized by the properties of two or more organizations, 
wherein the inventors belong to the organizations involved. Therefore, there is 
no external inventor. This variant can be called as firm-to-firm OI.(Hagedoorn 
and Zobel, 2015, p. 1050) 
By shielding step 3 by the company boundaries of the second organization, no 
third party invention can enter the innovation process from outside. 
Furthermore, it is impossible for the result of step 3 to reach the outside world, 
as the company boundaries of the second organization prevent this. 
 
Figure 34: Variant 2 of OI 
However, it is possible that an invention may flow into the innovation process 
which comes from the second organization (figure 35). There is also the 
possibility that the result 3 of step 3 will spread within the second organization 
(figure 36). 
 Thomas Heinz Meitinger        160 
 
 
 
Figure 35: Problem because of unlawful removal first variant 
 
 
Figure 36: Problem because of unlawful removal second variant 
It is assumed that the partners of a firm-to-firm OI project will coordinate their 
efforts for innovating. Legal problems because of an unlawful removal due to 
figures 35 and 36 can therefore be ruled out. 
The following table summarizes the results. 
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Table 29: Evaluation of variant 2 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem no Problem no
Risk of second kind of unlawful Removal no Problem no Problem no  
10.6 VARIANT 3 OF OI 
Variant 3 represents the negation of both features of CI. OI as variant 3 is 
therefore fulfilled if two or more organizations are involved in the innovation 
process and if at least one external inventor has been employed to generate the 
invention, wherein the external inventor is of no organization an employee. 
 
Figure 37: Problem because of unlawful removal first variant 
Figure 37 shows the inflowing of a third party invention. The third party can be 
infringed by an unlawful removal. 
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Figure 38: Problem because of unlawful removal second variant 
Figure 38 shows a leakage which can result from step 2. This makes the result 2 
of step 2 known and may possibly give way to an unlawful removal by a third 
party patent. 
The effects of patent law on variant 3 of OI can be determined from figures 37 
and 38. Variant 3 of OI is a sequence of two innovation methods, whereby 
variant 1 of OI and variant 2 of OI are included. The value tables of variant 1 of 
OI and variant 2 of OI are therefore summarized. 
Table 30: Evaluation of variant 1 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem Problem yes
Risk of second kind of unlawful Removal no Problem Problem yes  
Table 31: Evaluation of variant 2 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem no Problem no
Risk of second kind of unlawful Removal no Problem no Problem no  
The results of the tables of variants 1 and 2 are combined in a single table. The 
worst results are those that prevail. This means that if a position in one table is 
marked "no Problem" and in the other table the same position is designated as a 
"Problem", the "Problem" label must finally be set for this position in the merged 
table. Only if there is a "no Problem" in both tables, a "no Problem" is set at the 
corresponding position in the resulting table. The worst-case scenario is 
therefore always assumed, since the concrete situation is not known. The 
resulting table 32 is as follows: 
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Table 32: Evaluation of variant 3 
Steps inside Step outside Problems
Risk of first kind of unlawful Removal no Problem Problem yes
Risk of second kind of unlawful Removal no Problem Problem yes  
10.7 ANSWER TO THE NINTH RESEARCH QUESTION 
Firm-to-firm OI, OI with-an-external-inventor and firm-to-firm OI with-an-
external-inventor innovation processes have more links to the outside world of 
an organization than a CI innovation process. Firm-to-firm OI has links between 
the organizations involved. These links of firm-to-firm OI are shielded. 
Therefore, it can be assumed, that a diffusion of knowledge from inside to 
outside or vice versa cannot happen. In this sense, firm-to-firm OI and CI can be 
regarded as similar. 
The external steps of the innovation methods according to OI with-an-external-
inventor and firm-to-firm OI with-an-external-inventor are not shielded. 
Therefore, a diffusion of information from outside to inside and vice versa is 
possible. This open nature of OI with-an-external-inventor and firm-to-firm OI 
with-an-external-inventor can lead to legal difficulties regarding the legal 
instrument of unlawful removal of patent law.  
The comparison with the evaluation tables shows that from the viewpoint of the 
legal instrument of unlawful removal of patent law CI and variant 2 of OI form 
a first group and variants 1 and 3 of OI are to be assigned to a second group. 
The same grouping of innovation methods as in the chapters 8 and 9 can be 
used. From the standpoint of the legal instrument of unlawful removal of 
patent law firm-to-firm OI and CI are similar and form a first group of 
innovation methods, whereas OI with-an-external-inventor and firm-to-firm 
OI with-an-external-inventor form a second group. 
 
 

  
 
 
 
11 EMPIRICAL STUDIES 
One finding of the preceding parts of the thesis is that there are four innovation 
methods, namely CI, firm-to-firm OI, OI with-an-external-inventor and firm-to-
firm OI with-an-external-inventor.  
An additional finding is that from the standpoint of patent law it is decisive, 
whether there is an external inventor or not. Therefore, these innovation 
methods can be grouped as follows: 
 Group 1 
Closed Innovation and firm-to-firm OI 
 Group 2  
OI with-an-external-inventor and firm-to-firm OI with-an-
external-inventor 
It has been found that inventions by CI or firm-to-firm OI are not affected 
adversely from the standpoint of patent law, whereas inventions by OI with-an-
external-inventor or firm-to-firm OI with-an-external-inventor can result in 
problems due to patent law.  
Empirical studies are conducted to validate these theoretical results. If it turns 
out that there are more OI with-an-external-inventor and firm-to-firm OI with-
an-external-inventor patent applications than CI and firm-to-firm OI patent 
applications, this would argue against the theoretical results of the thesis. 
However, if more patent applications were due to the first group of innovation 
methods than to the second group of innovation methods, this would support 
the results of the thesis so far. In the latter case, the findings of the thesis will not 
be falsified. 
11.1 TENTH RESEARCH QUESTION 
The theoretical part of the thesis has shown that the innovation methods due to 
group 1 are in line with patent law, whereas the innovation methods of group 2 
are not in line with patent law. 
Secondly, two pairs of innovation methods could be identified, which represent 
opposites from a patent law perspective: 
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 CI versus OI with-an-external-inventor and 
 firm-to-firm OI versus firm-to-firm OI with-an-external-inventor. 
 
These findings can be empirically falsified if: 
 there are more OI with-an-external-inventor patent applications than CI 
patent applications, 
 there are more firm-to-firm OI with-an-external-inventor patent 
applications than firm-to-firm OI patent applications and 
 there are more group 2 patent applications than group 1 patent 
applications. 
Therefore, the research question arises as: 
Tenth research question 
Can the theoretical results be falsified by empirical studies? Particularly, 
how are the following questions answered by empirical studies?  
 Are there more OI with-an-external-inventor patent applications 
than CI patent applications or vice versa?  
 Are there more firm-to-firm OI with-an-external-inventor patent 
applications than firm-to-firm OI patent applications or vice versa?  
 Are there more group 2 patent applications than group 1 patent 
applications or vice versa? 
The initial tenth research question of chapter 1 is now formulated in more detail 
due to the findings of the thesis, which shall be checked. 
11.2 STATE OF THE SCIENTIFIC RESEARCH 
If an invention is created by an employee and filed by his employer, there is no 
external inventor. Instead, the employee belongs to the employer's company. In 
this case there is either a CI or a firm-to-firm OI patent application. 
The scientific community assumes that currently more than 80% of patent 
applications are filed by employers.(Bartenbach and Volz, 2012, Einleitung Rdn. 
2; Keukenschrijver, 2016p Rdn. 1; Kraßer and Ann, 2016, §21 Rdn. 1)  
However, in the realm of labor a steady erosion of the previous rigid employer-
employee relationships can be observed. Increasingly, variants of working have 
been developed, which have to be settled between dependent labor and self-
 Empirical Studies  167 
 
 
 
 
 
employment.(Deinert, 2014; Uffmann, 2016) For example, the number of people 
working for a company as a member of a crowd has grown significantly. Both, 
simple work and complex mental projects can be handled by a 
crowd.(Redaktion FD-ArbR, 2016) On the basis of these social developments it 
can be assumed an increase of OI with-an-external-inventor and firm-to-firm OI 
with-an-external-inventor and a decline of CI and firm-to-firm OI. 
Digital communication enables the increasing of the flexibility of working 
conditions. Therefore, the "digitization" of the working world seems to foster 
this development.(Bauschke, 2016) On the other hand, these new technological 
possibilities, such as the internet and digital communication, result in problems 
for patent law, which can lead to undesirable legal results.(Meitinger, 2017e) 
This legal uncertainty contradicts the expected increase of innovation methods 
with external inventors, namely OI with-an-external-inventor and firm-to-firm 
OI with-an-external-inventor. 
11.3 LEGAL ASPECT 
Due to §6 sentence 1 PatG and article 60(1) sentence 1 EPC the origin of an 
invention must be an inventor.(Melullis, 2015b; Keukenschrijver, 2016l; 
Moufang, 2017l; Visser, 2017, pp. 129–131) There are no inventions without 
human origin.(Deutsches Patentamt, 1951; Meitinger, 2017d, p. 149) The 
applicant can be different to the inventor. But, according to §37(1) sentence 2 
PatG and article 81 sentence 2 EPC the applicant has to declare how he received 
the property in the invention if he is not the inventor.(Moufang, 2017f) 
In Germany there is the GEIA, which determines that an employer receives the 
property of an invention, if he wants to. According to §6 GEIA, an employer has 
the right to claim an employee's invention. This transfer must be declared to the 
patent office due to §37(1) sentence 2 PatG and article 81 sentence 2 EPC by the 
form for designation of the inventor due to §37(1) sentence 1 PatG and article 81 
sentence 1 EPC. On the basis of this declaration, it can be determined whether 
the inventor is an employee.(Keukenschrijver, 2016k; Kraßer and Ann, 2016, §20 
Rdn. 122; Visser, 2017, p. 174; DPMA, 2018d; EPO, 2018b) If the inventor is an 
employee the invention concerned is one of CI or firm-to-firm OI. The 
innovation methods OI with-an-external-inventor and firm-to-firm OI with-an-
external-inventor are excluded. Further, the distinction between CI and OI with-
an-external-inventor versus firm-to-firm OI and firm-to-firm OI with-an-
external-inventor can be found by looking up in the patent registers the 
applicants. If there is only one applicant, there is CI or OI with-an-external-
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inventor. If there are several applicants one has a firm-to-firm OI or a firm-to-
firm OI with-an-external-inventor. 
A managing director is no employee in the terms of GEIA.(Keukenschrijver, 
2016a Rdn. 3) But from the point of view of an innovation method, a CEO 
belongs to his company. Therefore, if a CEO creates an invention, he is 
considered as internal inventor and not as external inventor. But, in this case, 
the declaration of the legal transfer of the invention due to §37(1) sentence 2 
PatG and due to article 81 sentence 2 EPC, which is comprised by the form for 
the designation of the inventor due to §37(1) sentence 1 PatG and due to article 
81 sentence 1 EPC of the GPTO and the EPO, would make a misleading 
statement.(DPMA, 2018d; EPO, 2018b) The managing directors of each company 
involved in the empirical studies are therefore identified in the commercial 
registers in order to correct any misleading statements.  
11.4 DATABASES AND PATENT REGISTERS 
The GPTO's DEPATISnet.de database is used to find the relevant patent 
applications for the thesis.(DPMA, 2018c) DEPATISnet.de provides the 
possibility to search the document archive of the GPTO. This database contains 
over 80 million patent publications.(DPMA, 2018b)  
In a second step, the patent applications identified must be inspected in order to 
determine which innovation method was used. But, the patent register of the 
GPTO does not enable online file inspection of all patent applications filed with 
the patent office. Only files that have led to a patent after January 21, 2013 can 
be viewed online. The files of the other patent applications can only partially be 
inspected online.(Keukenschrijver, 2016h Rdn. 84; DPMA, 2018g) It is therefore 
necessary to use the EPO's patent register which enables the online file 
inspection of all patent applications from the year 2000.(EPO, 2018c) By this way 
the designation of the inventor and the request for grant of a patent can be 
found.(EPO, 2018b, 2018a) 
The declarations of the legal transfers of the inventions due to §37(1) sentence 2 
PatG and due to article 81 sentence 2 EPC are comprised by the forms for the 
designations of the inventors due to §37(1) sentence 1 PatG and due to article 81 
sentence 1 EPC of the GPTO and the EPO.(DPMA, 2018d; EPO, 2018b) 
Therefore, the designations of the inventors can be used to determine the legal 
situation of the inventors, whether the inventors are employees or 
not.(Moufang, 2017f)  
 Empirical Studies  169 
 
 
 
 
 
If at least one inventor without an employment relationship can be derived from 
the designation of the inventor it can be assumed that at least one inventor is 
external. In this case, there is a patent application due to OI with-an-external-
inventor or due to firm-to-firm OI with-an-external-inventor. The request for 
grant of a patent can be used to determine whether one or more applicants were 
involved in the patent application in question.(DPMA, 2018a; EPO, 2018a) 
The different cases described above can be summarized as rules. These rules 
serve to illustrate how the data of the databases and patent registers are used. 
Rule 1 
If there is an external inventor, the invention was created by OI with-an-
external-inventor or firm-to-firm OI with-an-external-inventor. 
Rule 2 
If there is no external inventor, the invention was created by CI or firm-
to-firm OI. 
Rule 3 
If there is only one applicant, the invention was created by CI or OI with-
an-external-inventor. 
Rule 4 
If there are two or more applicants, the invention was created by firm-to-
firm OI or firm-to-firm OI with-an-external-inventor. 
First, the innovation methods CI, OI with-an-external-inventor, firm-to-firm OI 
and firm-to-firm OI with-an-external-inventor will be described individually 
and how the above explained rules work. This makes it clear how the rules can 
be applied to distinguish the innovation methods. In a next step, critical 
situations are analyzed to see how the rules work in these situations.  
11.5 CLOSED INNOVATION 
In case of CI there are only internal inventors. According to the patent law, 
inventors acquire all rights to their inventions.(Moufang, 2017l) But the 
company is entitled to take over the invention by virtue of its position as an 
employer according to the GEIA.(Keukenschrijver, 2016k) The company is 
therefore authorized to file the invention as applicant with the patent office.  
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According to §37(1) sentence 2 PatG and article 81 sentence 2 EPC the applicant 
must declare how the right of the invention was transferred to him, if the 
applicant is not the inventor.(Teschemacher, 2016b Rdn. 5; Moufang, 2017f Rdn. 
13; Visser, 2017, p. 174) 
Figure 39 illustrates the situation of CI. The organization is the employer of the 
inventors. The company will state by the designation of the inventor that it has 
obtained the right of the invention as an employer from the inventors of steps 1, 
2, 3 and 4.(Keukenschrijver, 2016k; DPMA, 2018d; EPO, 2018b) The results of the 
steps 1, 2, 3 and 4 can be created by one or two or three or any number of 
inventors. 
 
Figure 39: Closed Innovation 
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11.6 VARIANT 1 OF OI 
 
Figure 40: Variant 1 of OI 
In this case, there is at least one external inventor, who developed the result 3 of 
the invention. Therefore, the invention in question is not developed totally 
within the organization. Rather, there is an external inventor who has conferred 
the right to the invention to the organization not as an employee, but as a free 
inventor. This can be seen from the designation of the 
inventor.(Keukenschrijver, 2016k; DPMA, 2018d; EPO, 2018b)   
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11.7 VARIANT 2 OF OI 
 
Figure 41: Variant 2 of OI 
A variant 2 of OI is characterized by two or more applicants, who can be 
identified by the patent register with the help of the request for grant of a 
patent.(DPMA, 2018a; EPO, 2018a) In this case the creation of the invention was 
conducted by several firms. It is an additional requirement for a firm-to-firm OI, 
that the inventors are members of the respective organizations. This 
requirement can be verified by the designations of the inventors. In this case the 
designations of the inventors describe that the legal transfer of the invention 
was taken place on the basis of the GEIA.(Kraßer and Ann, 2016, §21 Rdn. 66-81; 
DPMA, 2018d; EPO, 2018b) 
 Empirical Studies  173 
 
 
 
 
 
11.8 VARIANT 3 OF OI 
 
Figure 42: Variant 3 of OI 
The variant 3 of OI is a sequence of variant 1 and variant 2 of OI. Therefore, it 
must be found the properties of a variant 1 of OI and additionally the 
characteristics of a variant 2 of OI. Only, if both different characteristics can be 
found there is a variant 3 of OI. Therefore, there must be: 
 at least one external inventor due to the designation of the inventor, 
 at least one internal inventor due to the designation of the inventor and 
 at least two organizations due to the request for grant of a patent. 
11.9 CRITICISM 
Special situations are considered which may lead to a difficult or incorrect 
determination of the innovation method used. Conclusions are drawn from this 
in order to avoid incorrect determination of the innovation method applied. 
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Transfer of the patent application by treaty after filing 
 
Figure 43: Transfer after filing: CI 
 
 
Figure 44: Transfer after filing: firm-to-firm OI 
Problem 
The figures 43 and 44 show a legal transfer of the patent application after filing. 
The current owner can be found in the patent registers.(DPMA, 2018b; EPO, 
2018c) But, the current owner has nothing to do with the innovation process. It 
is therefore wrong to assume that there are external inventors because the 
inventors are no employees of the current owner. The situations illustrated in 
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the figures 43 and 44 are therefore not correctly evaluated if the current owner 
of the patent application is used to determine the innovation method applied.  
The situations of transfers after filing do not lead to problems with the 
innovation methods OI with-an-external-inventor or firm-to-firm OI with-an-
external-inventor innovation, since in these cases external inventors are actually 
involved in the innovation process. In these cases, the correct result is therefore 
obtained even if the wrong prerequisites are assumed. 
Solution 
In these cases the current owner of the patent application is not the organization 
which carried out the innovation process. Only with respect to the organization 
which carried out the innovation process it is possible to distinguish internal 
and external inventors correctly. Therefore, it is necessary to look up the 
organization which filed the patent application as first applicant. 
The cases in which a transfer of ownership occurs after the filing of the patent 
application are not critical. It is very easy to clarify these cases by looking up 
who actually filed the application.(EPO, 2018c) In these cases it is not sufficient 
to determine the current holder of the patent application. 
Transfer of the invention by treaty before filing 
Case 1 (OI with-an-external-inventor): 
 
Figure 45: Filing after transfer: OI with-an-external-inventor 
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Problem 
The applicant is not the organization that carried out the innovation process. For 
this reason, the information in the patent registers leads to a misinterpretation. 
It is assumed on these wrong assumptions, that the invention is based on 
external inventors.  
Solution 
The basis of the conclusion is wrong. However, the conclusion itself is correct, 
since the organization that carried out the innovation process actually engaged 
at least one external inventor. 
Case 2 (firm-to-firm OI with-an-external-inventor): 
 
Figure 46: Filing after transfer: firm-to-firm OI with-an-external-inventor 
Problem 
The applicant is not the organization that carried out the innovation process. For 
this reason, the information in the patent registers leads to a misinterpretation. 
It is assumed on these wrong assumptions, that the invention is based on 
external inventors.  
Solution 
The basis of the conclusion is wrong. However, the conclusion itself is correct, 
since the organizations that carried out the innovation process actually 
employed at least one external inventor. 
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Case 3 (Closed Innovation): 
 
Figure 47: Filing after transfer: CI 
Problem 
In the situation depicted by the figure 47 the organization conferred the 
invention to a company B. This company B files the patent application with the 
patent office. The company B will declare that it has obtained the right of the 
invention by contract and not as an employer. Therefore, it is assumed that 
there is an OI with-an-external-inventor (if only one company acquires the 
invention or a firm-to-firm OI with-an-external-inventor if two or more 
companies acquire the invention together) and not a CI invention, because the 
inventors of the steps 1, 2 and 3 are not employees of company B. This is, 
however, a misapprehension, because the creation of the invention took within 
an organization as CI place. In this case, the information in the patent register 
leads to a fallacy. An OI with-an-external-inventor or a firm-to-firm OI with-an-
external-inventor is assumed erroneously instead of a CI invention.  
Solution 
Therefore, it can be trusted if there is a CI because of an employer-employee-
relationship.(Keukenschrijver, 2016k) It must be doubted that there is an OI 
with-an-external-inventor invention or a firm-to-firm OI with-an-external-
inventor invention, because it is possible that there is a transfer by agreement 
before filing. 
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Case 4 (firm-to-firm OI): 
 
Figure 48: Filing after transfer: firm-to-firm OI 
Problem 
Figure 48 shows a situation of a firm-to-firm OI, whereby the invention is 
transferred by a contract after its creation and before filing with the patent 
office. Here, the patent registers give the erroneous impression of an OI with-
an-external-inventor OI (or a firm-to-firm OI with-an-external-inventor if two or 
more firms have acquired the invention together) instead of a firm-to-firm 
OI.(DPMA, 2018b; EPO, 2018c) 
Solution 
It can summarized, that if there is a CI or firm-to-firm OI innovation process 
identified by the information of the patent registers, this can be taken for 
sure.(DPMA, 2018b; EPO, 2018c) If an OI with-an-external-inventor or a firm-to-
firm OI with-an-external-inventor innovation process is assumed, it could be 
also one of CI or firm-to-firm OI. 
A change of ownership of the invention before the filing of a patent application 
can lead to a misapprehension. In this case, the information of the patent 
registers may indicate that it is an OI invention with an external inventor, 
although a CI or a firm-to-firm OI invention is actually present. 
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11.10 COMPARISON OF THE YEARS 2000 AND 2015 
Data of two years were examined in order to analyze the developments of the 
innovation methods. 
11.10.1 Sampling 
The GPTO's DEPATIS.net database is used to identify the patent applications of 
the years 2000 and 2015. The data in this database can be searched through 
using search formulas.(DPMA, 2018c) The identified patent applications have to 
be inspected for the innovation method used. 
The patent register of the GPTO cannot be used to examine the patent 
applications found, because it does not reveal for every patent application the 
designation of the inventor and the request for grant of a patent. Online file 
inspection of the German patent register is not available for all 
files.(Keukenschrijver, 2016h Rdn. 84) Therefore, the patent register of the EPO 
is used to see the documents needed.(EPO, 2018c, 2018a, 2018b) 
Therefore, only those patent applications can be used which have been filed 
both in Germany, whereby the GEIA is valid, and as a European patent 
application, whereby it can be inspected online in the European patent register. 
For this reason, only those applications can be included in the empirical studies 
which were first filed with the GPTO as a German initial patent application and 
then filed with the EPO as a subsequent patent application claiming the priority 
of the German initial patent application. 
11.10.2 Search Formulas 
Search formulas are developed to find the relevant patent applications in the 
database DEPATISnet.de. 
There are several restrictions to the sampling: 
 There is an eighteen months period of secrecy.(Keukenschrijver, 2016h 
Rdn. 53; Rudloff-Schäffer, 2017a Rdn. 33) Therefore, it was not possible 
to proceed the sampling with current patent applications. 
 Only German organizations were examined, because in Germany there 
is the GEIA, which enables the employer to acquire an invention of an 
employee.(Keukenschrijver, 2016k Rdn. 4-13; Kraßer and Ann, 2016, §21 
Rdn. 66-81) This legal transfer has to be declared before the patent office 
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concerned. If the inventors are employees of the organization then there 
is CI or firm-to-firm OI. If at least one inventor is not an employee, there 
is OI with-an-external inventor or firm-to-firm OI with-an-external-
inventor.     
 On the other hand not all files of the GPTO can be searched actually via 
online file inspection. Indeed, online file inspection is only possible for 
the files of the DPMA of those patent applications which have been 
granted or filed and already disclosed from 21.01.2013.(Keukenschrijver, 
2016h Rdn. 84; DPMA, 2018g) 
 The EPO's patent register enables file inspection of all files from the year 
2000 onwards.(EPO, 2018c) 
Priority country 
It is important that the patent application is registered in Germany as the first 
country, since the GEIA is valid in Germany. The GEIA enables an employer to 
take over an employee´s invention.(Keukenschrijver, 2016k Rdn. 4-13; Kraßer 
and Ann, 2016, §21 Rdn. 66-81) Further, the employer must declare that he got 
the property of an invention of his employee because of the employer-
employee-relationship.(Moufang, 2017f) Fortunately for the purposes of the 
thesis, this declaration reveals whether there is an external inventor or not and 
therefore the distinction between the group 1 of innovation methods and the 
group 2 of innovation methods is possible.  
Germany must therefore be the country, where the patent application is filed 
first. Due to patent law a succeeding European patent application claiming the 
priority of the German patent application is filed. By claiming the priority of the 
first patent application according to article 87 EPC the seniority of the first 
patent application can be retained for the European patent application.(Bremi, 
2016; Moufang, 2017i; Visser, 2017, pp. 192–200) 
Therefore, the search formulas to search in the database DEPATISnet.de 
comprise (DPMA, 2018f):  
 PRC=DE: Priority country is Germany 
Application country 
In Germany there is meanwhile an online file inspection, which enables the 
inspection of the designation of the inventor and the request for grant of a 
patent. However, only few files of the GPTO are available online actually. In 
contrast, as of 2000, all the files of the EPO are available online. It is therefore 
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necessary to choose the European region according to the EPC as application 
country. 
Therefore, the search formulas comprise additionally (DPMA, 2018f):  
 AC=EP: Application country is the European region 
Organization 
CI and OI are processes for the creation of innovations, whereby an 
organization initiates and maintains the innovation process. For this reason, 
only the patent applications of organizations are analyzed. 
Important variants of organizations are the following (Theis, 1994, p. 3; Lober 
and Just, 2010; Loose et al., 2011, p. 163; Hahn, 2017; Borkenhagen, 2018; Für-
Gründer.de, 2018): 
 GmbH 
 UG (haftungsbeschränkt) 
 KG 
 Aktiengesellschaft (AG) 
 PartG 
 OHG 
Universities can also file patent applications as organizations: 
 Hochschule 
 Universität (university) 
 Fachhochschule 
This results in the proportion of the search formulas that looks for the 
organizations (DPMA, 2018f): 
 (PA=?GmbH ODER PA=?Universität ODER PA=?Aktiengesellschaft 
ODER PA=?Hochschule ODER PA=?KG ODER PA=?AG ODER PA=?UG 
ODER PA=?OHG ODER PA=?University ODER PA=?Fachhochschule 
ODER PA=?PartG). 
Application day 
The filing date is also indicated: 
 AD=30.09.2000: Application date for example September 30, 2000 
 Thomas Heinz Meitinger        182 
 
 
Resulting search formulas  
The resulting search formula for the year 2000 is:  
AD=30.09.2000 UND (PA=?GmbH ODER PA=?Universität ODER 
PA=?Aktiengesellschaft ODER PA=?Hochschule ODER PA=?KG ODER 
PA=?AG ODER PA=?UG ODER PA=?OHG ODER PA=?University ODER 
PA=?Fachhochschule ODER PA=?PartG) UND PRC=DE UND AC=EP. 
The resulting search formula for the year 2015 is:  
AD=30.09.2015 UND (PA=?GmbH ODER PA=?Universität ODER 
PA=?Aktiengesellschaft ODER PA=?Hochschule ODER PA=?KG ODER 
PA=?AG ODER PA=?UG ODER PA=?OHG ODER PA=?University ODER 
PA=?Fachhochschule ODER PA=?PartG) UND PRC=DE UND AC=EP. 
It has been found that international patent applications, which were filed on the 
basis of the Patent Cooperation Treaty (PCT), are not filtered out. These patent 
applications must be excluded by hand for the results of both research formulas, 
because the files of these patent applications do not disclose if there is an 
employer-employee-relationship between the organization concerned and the 
inventors. 
The search formulas were used for several days (AD: application date). The 
results represent the respective samples. 
11.10.3 Representativity 
It is assumed that individual days of the years 2000 and 2015 are homogeneous 
with respect to the kinds of innovation methods, which resulted in the patent 
applications. It is therefore assumed that a particular day will not show any 
other results than another day due to its particular date. It is not reasonable that 
the choice of days has an influence on the innovation behavior of the 
organizations. On the other hand, it is assumed that the results of one day are 
heterogeneous, as it is not reasonable to assume that the particular date of the 
day will have any influence on innovation activity. For this reason, a cluster 
sample plan can be carried out in which the patent applications are examined 
for individual days in 2000 and 2015. A full survey is conducted for these 
randomly selected days, so that a one-stage cluster sample plan is carried 
out.(Bortz, 1984, p. 300; Götze, Deutschmann and Link, 2002, p. 248; Bortz and 
Döring, 2006, p. 436) 
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A cluster sample plan represents a form of restricted random selection, since the 
population, in this case all patent applications of one year, is divided into 
subpopulations, i.e. the patent applications of certain days of the year. The 
subpopulations represent the clusters.(Weigand, 2006, p. 247; Deinzer, 2007, p. 
66; Griffiths, 2009, p. 433) 
It must be clarified whether the results can be considered as representative. 
Firstly, the results were randomly selected. For this purpose, days of the 
corresponding year were randomly selected and the patent applications of these 
days were examined. 
The total number of relevant patent applications for the year 2000 is determined 
using the following search formula: 
(AD>31.12.1999 UND AD<01.01.2001) UND (PA=?GmbH ODER 
PA=?Universität ODER PA=?Aktiengesellschaft ODER PA=?Hochschule ODER 
PA=?KG ODER PA=?AG ODER PA=?UG ODER PA=?OHG ODER 
PA=?University ODER PA=?Fachhochschule ODER PA=?PartG) UND PRC=DE 
UND AC=EP 
In 2000, a total of 34752 relevant patent applications were filed.(DPMA, 
2018c)(see annex “Representativity”) 
With a population size of 34752 applications, 380 samples would be required to 
achieve a confidence level of 95% and an error span of 5%. The population is the 
entire group about which you want to gain knowledge. The confidence level 
indicates the reliability of a measure. A confidence level of 95% means that if the 
same survey is repeated 100 times, the measure would be 95 times within the 
error span. The error span is also called confidence interval and represents the 
permissible deviation from the correct value. 
A total of 775 samples were taken in this empirical study. For this reason, a 
confidence level of 95% and an error span of 5% are ensured.(von der Lippe, 
2011, pp. 3–6)  
The total number of relevant patent applications for the year 2015 is determined 
using the following search formula: 
(AD>31.12.2014 UND AD<01.01.2016) UND (PA=?GmbH ODER 
PA=?Universität ODER PA=?Aktiengesellschaft ODER PA=?Hochschule ODER 
PA=?KG ODER PA=?AG ODER PA=?UG ODER PA=?OHG ODER 
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PA=?University ODER PA=?Fachhochschule ODER PA=?PartG) UND PRC=DE 
UND AC=EP 
In 2015, a total of 26168 relevant patent applications were filed.(DPMA, 
2018c)(see annex “Representativity”) 
With a population size of 26168 applications, 379 samples would be required to 
achieve a confidence level of 95% and an error span of 5%. A total of 496 
samples were taken in this empirical study. For this reason, a confidence level of 
95% and an error span of 5% are ensured.(von der Lippe, 2011, pp. 3–6) 
Only those samples could be taken which were submitted to the GPTO as initial 
priority patent application and to the EPO as subsequent application. Only with 
such a combination an assessment and an inspection of files is possible.  
11.10.4 Data 
First, it can be noted that the number of patent applications has been reduced 
from 775 in the year 2000 to 496 in the year 2015.  Same applies for the patent 
applications of firm-to-firm OI (11 to 6) and with respect to the patent 
applications of OI with-an-external-inventor (109 to 57). The number of patent 
applications of CI was also reduced from 649 to 433. In 2000 there were 6 firm-
to-firm OI with-an-external-inventor patent applications. In 2015, there was not 
a single patent application due to firm-to-firm OI with-an-external-inventor. 
A finding of the absolute numbers is that there is a "ranking". Most patent 
applications are CI innovations, wherein the gap between the numbers of CI 
innovations and the OI innovations is great. The second-largest group are OIs 
with-an-external-inventor and the next group with a lower number of patent 
applications is firm-to-firm OIs. The firm-to-firm OI with-an-external-inventor 
can be described as irrelevant. This ranking is valid for both years 2000 and 
2015.(See annexes “Data 2000” and “Data 2015”) 
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Data of the year 2000 
 
Figure 49: Applications per day of innovation methods for 2000 
The x-axis of the figure 49 shows the days that have been examined and the y-
axis shows the number of applications for the respective type of innovation 
method. Figure 49 shows that during the course of the year 2000 the daily 
number of patent applications of the different types of innovation methods 
varies, but nevertheless reveals a clear ranking. Patent applications under a CI 
procedure dominate and patent applications under OI with-an-external-
inventor are more frequent than those under firm-to-firm OI. Patent 
applications according to firm-to-firm OI with-an-external-inventor can be 
neglected. 
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Figure 50: Applications per day of groups 1 and 2 for 2000 
Figure 50 shows the patent applications belonging to group 1 and group 2. The 
patent applications of group 1 outweigh the patent applications of group 2. 
With regard to the absolute figures, it should be noted that only those patent 
applications can be considered which are initially filed as a German first patent 
application and then as a European subsequent patent application. Of course, 
there are additionally European patent applications filed as patent applications 
without claiming a priority of a patent application or as patent applications 
claiming a priority of a non-German patent application. 
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Data of the year 2015 
 
Figure 51: Applications per day of innovation methods for 2015 
The x-axis of the figure 51 shows the days that have been examined and the y-
axis shows the number of applications for the respective type of innovation 
method. Figure 51 illustrates the predominance of patent applications according 
to the CI innovation method compared to other innovation methods. The figure 
51 shows that patent applications according to OI with-an-external-inventor are 
more frequent than firm-to-firm OI patent applications, but are rare compared 
to CI patent applications. There are no firm-to-firm OI with-an-external-
inventor patent applications. 
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Figure 52: Applications per day of groups 1 and 2 for 2015 
Figure 52 shows the patent applications belonging to group 1 or group 2. The 
patent applications of group 1 outweigh the patent applications of group 2. 
11.10.5 T-Test 
The t-test is applied to evaluate the data. For the proper functioning of the t-test 
the presence of a normal distribution is less relevant for large sample sizes. 
However, if there are unequal variances, a Welch two sample t-test must be 
used.(Rudolf and Kuhlisch, 2008, p. 163) Therefore, a comparison of the 
variances was made, wherein the Levene-test was used.(Wollschläger, 2017, p. 
233) If necessary, the Welch two-sample t-test was used, otherwise the t-test for 
equal variances was applied.  
The following statements were found to be significant by the t-test: 
 average value (CI: 2000) > average value (CI: 2015) 
 average value (OI with-an-external-inventor: 2000) > average value (OI 
with-an-external-inventor: 2015) 
 average value (firm-to-firm OI with-an-external-inventor: 2000) > 
average value (firm-to-firm OI with-an-external-inventor: 2015) 
 
Therefore, these average values have decreased significantly in 2015 compared 
to 2000. It could not be determined that the average value (firm-to-firm OI: 
2000) is significantly higher than the average value (firm-to-firm OI: 2015). 
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 average value (CI: 2000) > average value (OI with-an-external-inventor: 
2000) 
 average value (CI: 2000) > average value (firm-to-firm OI: 2000) 
 average value (CI: 2000) > average value (firm-to-firm OI with-an-
external-inventor: 2000) 
 
In 2000, the significant most frequent patent applications were those of the CI. 
 
 average value (CI: 2015) > average value (OI with-an-external-inventor: 
2015) 
 average value (CI: 2015) > average value (firm-to-firm OI: 2015) 
 average value (CI: 2015) > average value (firm-to-firm OI with-an-
external-inventor: 2015) 
 
In 2015, the significant most frequent patent applications were those of the CI. 
 
 average value (OI with-an-external-inventor: 2000) > average value 
(firm-to-firm OI: 2000) 
 average value (OI with-an-external-inventor: 2000) > average value 
(firm-to-firm OI with-an-external-inventor: 2000) 
 
In 2000, the significant second most frequent patent applications were those of 
the OI with-an-external-inventor. 
 
 average value (OI with-an-external-inventor: 2015) > average value 
(firm-to-firm OI: 2015) 
 average value (OI with-an-external-inventor: 2015) > average value 
(firm-to-firm OI with-an-external-inventor: 2015) 
 
In 2015, the significant second most frequent patent applications were those of 
the OI with-an-external-inventor. 
 
 average value (firm-to-firm OI: 2015) > average value (firm-to-firm OI 
with-an-external-inventor: 2015) 
 
In 2015, the significant third most frequent patent applications were those of 
firm-to-firm OI. Therefore, the least frequent patent applications were those of 
firm-to-firm OI with-an-external-inventor for 2015. It could not be determined 
 Thomas Heinz Meitinger        190 
 
 
that the average value (firm-to-firm OI: 2000) is significantly higher than the 
average value (firm-to-firm OI with-an-external-inventor: 2000). 
 
Concerning the patent applications due to group 1 and group 2: 
 
 average value (group 1 of innovation methods: 2000) > average value 
(group 2 of innovation methods: 2000) 
 average value (group 1 of innovation methods: 2015) > average value 
(group 2 of innovation methods: 2015) 
 
Both in 2000 and 2015 there were significantly more patent applications due to 
CI and firm-to-firm OI (group 1) than those due to OI with-an-external-inventor 
and firm-to-firm OI with-an-external-inventor (group 2). 
Summary 
Significantly fewer CI, OI with-an-external-inventor and firm-to-firm OI with-
an-external-inventor patent applications were filed in 2015 compared to 2000. 
The figures show that CI is dominant compared to any other type of innovation 
method. With regard to the three OI types of innovation methods, firm-to-firm 
OI, OI with-an-external-inventor and firm-to-firm OI with-an-external-inventor, 
the t-test has shown that there are significantly more patent applications due to 
OI with-an-external-inventor than due to firm-to-firm OI and firm-to-firm OI 
with-an-external-inventor. This result applies to both years 2000 and 2015. 
Patent applications for firm-to-firm OI with-an-external-inventor can be 
neglected. Therefore, the t-test has shown that there is a ranking of the types of 
innovation methods that has not changed in the years 2000 and 2015.  
The subquestions of the tenth research question can be answered as follows 
using the t-test: 
 Are there more OI with-an-external-inventor patent applications than 
CI patent applications or vice versa? There are significant more patent 
applications for both years 2000 and 2015 due to CI than due to OI with-
an-external-inventor. 
 Are there more firm-to-firm OI with-an-external-inventor patent 
applications than firm-to-firm OI patent applications or vice versa? 
For the year 2015 there are significant more patent applications due to 
firm-to-firm OI than due to firm-to-firm OI with-an-external-inventor. 
The t-test of the average values of patent applications of firm-to-firm OI 
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and firm-to-firm OI with-an-external-inventor for the year 2000 is not 
significant. 
 Are there more group 2 patent applications than group 1 patent 
applications or vice versa? There are significant more patent 
applications for both years 2000 and 2015 due to group 1 than due to 
group 2. 
Therefore, the findings of the thesis cannot be falsified by the results of the t-
test. 
Criticism 
In this thesis only a comparison of the years 2000 and 2015 was made. It would 
be possible to carry out a corresponding statistical survey for the years in 
between, i.e. from 2001 to 2014. However, such an evaluation requires enormous 
effort. It is also very questionable that this would lead to new findings. 
The online file inspection of the GPTO is limited.(Keukenschrijver, 2016h Rdn. 
84; DPMA, 2018g) However, the EPO online file inspection was possible for 
both years 2000 and 2015.(EPO, 2018c) It was therefore necessary that the patent 
application in question was also available as a European patent application. 
Only thereby it could be ensured that the type of transfer of the invention from 
the inventor to the organization could be determined by looking up the 
designation of the inventor.(DPMA, 2018d; EPO, 2018b) Therefore, only those 
patent applications which were filed as a German patent application and 
subsequently as a European patent application by claiming the priority of the 
first patent application could be examined.(Bremi, 2016; Moufang, 2017i)  
11.10.6 Mean values of the years 2000 and 2015 
The number of applications per day (mean value) for each of the four types of 
innovation methods is calculated.(See annexes “Mean Values of the Year 2000” 
and “Mean Values of the Year 2015”) 
Table 33: Mean values of CI and variant 1 
  Closed Innovation OI with-an-external-inventor 
2000 18,54 3,11 
2015 10,56 1,39 
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Table 34: Mean values of variants 2 and 3 
  firm-to-firm OI firm-to-firm OI with-an-external-inventor 
2000 0,31 0,17 
2015 0,15 0 
 
Table 35: Mean values of groups 1 and 2 
  Group 1 Group 2 
  CI + firm-to-firm OI OI with-an-external-inventor + firm-to-firm OI with-an-external-inventor 
2000 18,86 3,29 
2015 10,71 1,39 
 
Table 36: Mean values of all patent applications 
  all patent applications 
2000 22,14 
2015 12,1 
 
The number of patent applications has approximately halved (from 22.14 to 
12.1). Therefore, in 2015, more or less only half as many patent applications 
were filed per day as in 2000. 
The number of patent applications of CI has declined, but it has developed 
slightly better than the trend of the average numbers of all patent applications. 
The number of patent applications of OI with-an-external-inventor has more 
than halved from 2000 to 2015. 
The number of firm-to-firm OI patent applications has from the year 2000 to the 
year 2015 slightly more than halved. 
The innovation type firm-to-firm OI with-an-external-inventor can be ignored 
due to the rare occurrence in 2015 and the fact that it will not occur at all in 2015. 
Although firm-to-firm OI is compatible with patent law, firm-to-firm OI results 
in significantly fewer patent applications in 2015 than in 2000. In contrast to this, 
the importance of CI is increasing. CI is responsible for significantly more patent 
applications in 2015 than in 2000 compared to the other innovation methods.  
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Summarizing the above mentioned it is not possible to falsify the findings of the 
theoretical part of the thesis. Indeed, there are more patent applications 
according to the group 1 innovation methods than to the group 2 innovation 
methods. Further, the innovation methods with an external inventor always 
result in less patent applications than the corresponding innovation methods 
without external inventors (CI versus OI with-an-external-inventor and firm-to-
firm OI versus firm-to-firm OI with-an-external-inventor).  
11.10.7 Probabilities of the years 2000 and 2015 
The probability for each innovation method is calculated on the basis of the 
samples of the years 2000 and 2015. 
Table 37: Probabilities of CI and variant 1 
  Closed Innovation OI with-an-external-inventor 
2000 83,74% 14,06% 
2015 87,3% 11,49% 
 
Table 38: Probabilities of variants 2 and 3 
  firm-to-firm OI firm-to-firm OI with-an-external-inventor 
2000 1,42% 0,008% 
2015 1,21% 0% 
 
Table 39: Probabilities of groups 1 and 2 
  Group 1 Group 2 
  CI + firm-to-firm OI OI with-an-external-inventor + firm-to-firm OI with-an-external-inventor 
2000 85,16% 14,84% 
2015 88,51% 11,49% 
 
The evaluation of the probabilities shows that there has been a decrease in the 
probability of OI innovation methods from the year 2000 to the year 2015. The 
probability for a firm-to-firm OI decreased slightly from 1,42% to 1,21%. The 
probability of OI with-an-external-inventor decreased from 14,06% to 11,49%. In 
2000, the probability for a firm-to-firm OI with-to-external-inventor was 0.008%. 
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In 2015 it was zero. By contrast, the probability of a patent application resulting 
from a CI innovation method increased from 83,74% to 87,3%. 
There are more patent applications according to the group 1 innovation 
methods than to the group 2 innovation methods. Further, the innovation 
methods with an external inventor always result in less patent applications than 
the corresponding innovation methods without external inventors (CI versus OI 
with-an-external-inventor and firm-to-firm OI versus firm-to-firm OI with-an-
external-inventor). These results are valid for both years 2000 and 2015. 
Therefore, it is not possible to falsify the findings of the theoretical part of the 
thesis. 
11.10.8 Shares in the groups 
The shares of the individual innovation method in the respective groups are 
calculated. 
Table 40: Shares of group 1 
 
Group 1 
 
CI firm-to-firm OI 
2000 98,33% 1,67% 
2015 98,63% 1,37% 
 
Table 41: Shares of group 2 
 
Group 2 
 
OI with-an-external-inventor firm-to-firm OI with-an-external-inventor 
2000 94,78% 5,22% 
2015 100% 0% 
 
It turns out that CI absolutely dominates in group 1 and that the same applies to 
OI with-an-external-inventor in group 2.  
As shown above, CI is significantly more common than OI with-an-external-
inventor so that it can be concluded that CI dominates the inventions for which 
patents are filed. 
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11.11 TREND DEVELOPMENTS OF A SEGMENT OF INDUSTRY 
Trend developments of CI, firm-to-firm OI, OI with-an-external-inventor and 
firm-to-firm OI with-an-external-inventor are presented on the basis of a 
segment of the industry. The industrial segment randomly chosen is defined by 
the IPC class H03. IPC stands for International Patent Classification, with which 
the patent office classifies technical areas.(DPMA, 2018e) The Advanced Search 
of the EPO's patent register is used.(EPO, 2018d) The same methodology was 
used as for the surveys in 2000 and 2015.(See annex “Trend Developments”) 
The IPC class H03 represents those patent applications dealing with basic 
electronic circuits. Basic electronic circuits are those used to generate 
oscillations, modulation, demodulation or transmission of a modulation from 
one carrier to another. Further, basic electronic circuits comprise amplifiers, gain 
control circuits, impedance networks, for example resonant circuits; resonators, 
tuning of resonant circuits, selection of resonant circuits, pulse technology, 
automatic control or regulation, synchronization or stabilization of electronic 
vibration or pulse generators and encoding, decoding or code 
conversion.(DPMA, 2018e)  
Table 42: Trend developments 2001-2007 
  2001 2002 2003 2004 2005 2006 2007 
CI 71 53 61 40 70 75 71 
OI with-an-external-inventor 13 14 9 10 8 13 2 
firm-to-firm OI 1 1 1 1 0 0 0 
firm-to-firm OI with-an-external-inventor 0 0 0 0 0 0 0 
Group 1 72 54 62 41 70 75 71 
Group 2 13 14 9 10 8 13 2 
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Table 43: Trend developments 2008-2014 
  2008 2009 2010 2011 2012 2013 2014 
CI 37 41 42 47 32 34 39 
OI with-an-external-inventor 6 5 2 5 2 2 6 
firm-to-firm OI 0 0 1 1 1 0 1 
firm-to-firm OI with-an-external-inventor 0 0 0 0 0 1 0 
Group 1 37 41 43 48 33 34 40 
Group 2 6 5 2 5 2 3 6 
 
 
Figure 53: Trend developments of the innovation methods 
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Figure 54: Trend developments of groups 1 and 2 
The trend development confirms the statements above. The majority of patent 
applications are those of CI projects. There is a decline of the CI patent 
applications from 2001 to 2014. Further, there are always more patent 
applications because of OI with-an-external-inventor than because of firm-to-
firm OI. The innovation type firm-to-firm OI with-an-external-inventor can be 
ignored. 
A comparison of the figures 53 and 54 shows that group 1 is dominated by CI 
patent applications and that group 2 is dominated by OI with-an-external-
inventor patent applications. In addition, the figures 53 and 54 illustrate that CI 
is the absolutely dominant type of innovation method. 
Therefore, the analysis of a branch of industry over the years 2001 to 2014 shows 
that group 1 innovation methods led to more patent applications than group 2 
innovation methods. Moreover, innovation methods with external inventors led 
to fewer patent applications than the corresponding innovation methods 
without external inventors. The findings of the thesis cannot be falsified by the 
trend development of this branch of industry.   
11.12 ANSWER TO THE TENTH RESEARCH QUESTION 
It was empirically found that the overwhelming majority of inventions filed as 
patent applications in Germany resulted from CI innovation projects.(Meitinger, 
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2017b) In another empirical study in 2015, 364 patent applications were 
analyzed. Only three patent applications resulting from a R&D cooperation 
were found. Therefore, only three inventions emerged from a firm-to-firm OI. In 
addition, 39 patent applications arising from an OI with-an-external-inventor 
were identified. The remaining patent applications were identified as CI 
innovations. There was therefore a ratio for 2015 of 88.5% CI inventions to 11.5% 
OI inventions filed as patent applications.(Meitinger, 2017c)  
The examination of this thesis was carried out with a total of 496 patent 
applications in 2015 and 775 patent applications in 2000. The ratio of CI to OI 
patent applications is 87% to 13% in 2015 and 84% to 16% in 2000. Therefore, CI 
is dominant with patent applications compared to OI.  
The question is: why dominates CI the number of patent applications? There 
may be different answers to this question. Patent law may prevent the 
successful application of OI. This argument is supported by the fact that patent 
law and OI with-an-external-inventor are not completely compatible and that 
only a few patent applications result from OI with-an-external-inventor. On the 
other hand, firm-to-firm OI and patent law are fully compatible and yet there 
are only a few patent applications due to firm-to-firm OI. In fact, there are even 
less patent applications based on firm-to-firm OI than due to OI with-an-
external-inventor.(Meitinger, 2017c) This "ranking" of innovation methods and 
the dominance of CI over OI has not changed from 2000 to 2015, although one 
could have assumed that OI would have continued to establish itself. 
The empirical studies have shown that innovation methods with an external 
inventor led to fewer patent applications than the corresponding innovation 
methods without external inventors. This was attributed to the fact that the 
corresponding innovation methods are not compatible with patent law. 
Therefore, the theoretical results could not be falsified. In principle, it would be 
conceivable that it is not the existence of the external inventor that is responsible 
for the filing or waiving of a patent application, but in particular the specificity 
of the organization concerned. For this reason, the organizations carrying out 
innovation methods with external inventors were roughly compared with those 
organizations carrying out innovation methods without external inventors. No 
obvious differences in criteria such as company size, industrial sector, etc. were 
found.   
It can be stated that CI dominates in group 1 and OI with-an-external-
inventor dominates in group 2. Further, there are significantly more CI patent 
applications than OI with-an-external-inventor patent applications. This 
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means that CI results to the most of inventions for which patent applications 
are filed. 
Further, innovation methods with an external inventor result in less patent 
applications than the corresponding innovation methods without external 
inventors. There are more patent applications due to CI than due to OI with-
an-external-inventor. There are more patent applications due to firm-to-firm 
OI than due to firm-to-firm OI with-an-external-inventor. Finally, there are 
more patent applications because of group 1 innovation methods than 
because of group 2 innovation methods. Therefore, the empirical studies 
cannot falsify the findings of the theoretical part of the thesis. 
 

  
 
 
 
12 PROPOSALS TO AMEND PATENT LAW 
The first chapters of the thesis were concerned about the impact of the existing 
patent law on OI. Considerations are also to be made beyond this. Proposals 
how to make things better are a logical succeeding step. In particular, such 
proposals are to be drawn up which support an OI project that is dealt with an 
OI with-an-external-inventor innovation method or a firm-to-firm OI with-an-
external-inventor innovation method.   
12.1 ELEVENTH RESEARCH QUESTION 
Proposals are being prepared which lead to a better harmonization of OI and 
patent law. 
Eleventh research question 
Which amendments of patent law make sense from the standpoint of 
OI? 
12.2 OI AND PATENTABILITY 
The proposals should enhance the patentability of innovations by OI through 
limiting or healing the disadvantages of OI from the standpoint of patent law.   
Patentability due to patent law particularly includes the two essential criteria of 
novelty and inventive activity. Both requirements of patentability have as their 
prerequisite secrecy. If there is a possibility of public access to the invention to 
be protected by a patent, both requirements are violated and patentability is 
deleted. 
If there are all steps of the innovation process within an organization it can be 
supposed that secrecy was preserved. OI is characterized by at least one 
external step of the innovation process. An innovation process with external 
process steps can be more of a problem with the secrecy. 
In order to get this problem under control, it should be possible, on the one 
hand, to search whether the invention has already been made public. This 
means determining whether damages have already occurred. On the other 
hand, it would be helpful if there was a "cure", if the invention reached the 
public.
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12.2.1 Novelty 
The openness of OI can lead to an innovation not fulfilling the novelty criterion 
of patent law. In order to solve this problem, a grace period may be suitable. A 
grace period is a time period, during which publications of the own invention, 
which originates from the applicant, will not be regarded with respect to 
patentability.(Goebel and Engel, 2015a Rdn. 14; Kraßer and Ann, 2016, §16 Rdn. 
11; Lindner, 2016b; Moufang, 2017b Rdn. 182-192; Visser, 2017, pp. 102–105) 
This time period ends with the filing date or priority date, if a priority is 
claimed, and starts for example six months earlier, depending on the duration of 
the time period which the law provides as grace period.(Goebel and Engel, 
2015a Rdn. 15; Keukenschrijver, 2016f Rdn. 11) 
The point of a grace period is that an applicant should not be punished by 
publishing his invention. In particular, applicants inexperienced in patent law 
should be born in mind. These applicants can be protected by a grace 
period.(Kraßer and Ann, 2016, §6 Rdn. 8) 
Due to the openness of the OI approach, a large number of people can be 
involved in an innovation process. These people may not feel committed to 
secrecy about the invention. For example, in a crowdsourcing project, many 
people can be involved in the innovation process.(Geschka and Meitinger, 2016) 
For this reason, a grace period would be particularly helpful for OI as 
crowdsourcing. 
In Germany, there is a grace period for utility models due to §3(1) sentence 3 
GebrMG. The term of the grace period of the GebrMG is six 
months.(Keukenschrijver, 2016f Rdn. 16) But there is no general grace period for 
inventions to be protected by patent law. Only in few exceptional cases if the 
applicant is subject to abuse or if the invention was shown at a special 
exhibition, the lawmaker grants a grace period due to §3(5) PatG and article 55 
EPC.(Keukenschrijver, 2016g Rdn. 175-199; Moufang, 2017b Rdn. 189-192; 
Visser, 2017, pp. 102–105)  
Patent law aims to promote new technologies.(Moufang, 2017a Rdn. 17) A 
publication of an invention can achieve the same effect. This is a way to 
introduce a new technology, which fosters the technical development. For this 
reason, it would be recommendable not to penalize the applicant's publication 
of his invention. It would therefore be worthy of advice for the lawmaker to 
introduce a general grace period for patent applications.  
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Several attempts have already been made to introduce a general grace period 
for patent law. The last attempt was made in the 17th parliamentary term on 
March 16, 2010. A request was submitted to the German Bundestag to work on a 
grace period for European patents. The reason given came from the scientific 
community, for which early publication is essential. Early publication should 
not be prevented by the need for novelty in patent law. Reference was made to 
the example of the USA, which allegedly achieved good results through a grace 
period. The request was not successful.(Deutscher Bundestag, 2010)  
A counter-argument to the introduction of a grace period could be that the 
applicant should not be double-rewarded. He has opted for the publication. 
Therefore, it should not be possible for him to get a patent also. Another 
argument against a grace period is the fear that legal uncertainty could arise. 
The argument was put forward with the example of a promising technological 
idea. In this case a grace period leads to uncertainty because after the 
publication of the technological idea patent applications can be filed, which 
result in a patent race.(EPO, 1999, pp. 160–161) However, for OI, because of its 
open nature, the introduction of a grace period would probably be beneficial.   
12.2.2 Inventive activity 
The introduction of a general grace period in patent law would not only 
improve the situation for OI innovation projects with regard to the novelty 
criterion. A grace period would also be advantageous with regard to the 
criterion of inventive step.(Keukenschrijver, 2016j; Moufang, 2017g) 
By a general grace period for patent applications analogous to §3(1) sentence 3 
GebrMG, a publication which originates from the applicant would not belong to 
the prior art. Publications that result from the open nature of OI would 
therefore be harmless to the patentability of the resulting innovation of the OI 
innovation project.(Kraßer and Ann, 2016, §6 Rdn. 8) 
12.3 OI AND INVENTORSHIP 
Inventorship due to patent law comprises several aspects. One aspect is the 
requirement to identify the inventors to be able to mention them. A further 
aspect is the property in the invention. These aspects can be difficult with OI 
with external inventors, since the organization does not have direct access to the 
external inventors to clarify the identification of the inventors and to acquire the 
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property of the invention concerned. To solve these problems, the inventorship 
due to patent law could be amended or even abolished. 
12.3.1 Abolition of inventorship 
According to the above, inventorship is a problematic aspect of patent law from 
the point of view of OI. It therefore may make sense to abolish inventorship. 
Indeed, before 1936 inventions without inventors were accepted by German 
patent office.(Deutsches Patentamt, 1951) However, it should be borne in mind 
that actually the inventor´s principle is an essential pillar of the current patent 
law.(Schmidt, 2012; Meitinger, 2017d, p. 149)  
The patent law defines an invention as property. The patent law assigns the 
right to the invention to the inventor in accordance with §6 sentence 1 PatG and 
article 60(1) sentence 1 EPC.(Keukenschrijver, 2016l; Moufang, 2017l; Visser, 
2017, pp. 129–131) Therefore, the abolition of inventorship would solve 
problems of identification and mention of inventors. On the other hand, there 
would emit the problem of ownership of the invention. 
12.3.2 Amendment of inventor´s principle 
Actually, the inventor´s principle is a column of patent law. There is no way to 
get rid of the inventor´s principle without destroying actual patent 
law.(Keukenschrijver, 2016l; Moufang, 2017l) On the other hand, the inventor´s 
principle, that means the assumption that inventions can only originate from 
human beings, could be interpreted in a new way. This could lead to a better 
harmonization between patent law and OI.  
It can be assumed that there is a general know-how of a company. This know-
how is the result of some or all employees of the company. Presuming there is 
an invention because of this know-how and it is not possible to identify the 
inventive employees, in this case the firm could act as representative of the 
inventors. The firm would be regarded not as inventor but as the inventor´s 
representative. However, the company may only take in this representative role 
if the true inventor cannot be found at reasonable effort.(Meitinger, 2017d, p. 
149) 
If the lawmaker were to allow a company to be mentioned as an inventor, or as 
a representative of the inventor, instead of a human being, another problem 
could arise. In the past, there was already the possibility to mention companies 
as inventors. This led to cases, where the real inventors were not mentioned. 
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The aim of this was to save time and money for the company 
concerned.(Mediger, 1952, p. 67)  
This possibility of abuse must be ruled out. This danger can be avoided by an 
additional rule, which interdicts that solely an organization is mentioned as an 
inventor. The proposal is to allow only the firm as an additional inventor 
besides a person as inventor. At least the biggest abuse cases should be 
excluded by such a provision.(Meitinger, 2017d, p. 149) Such an opening of the 
inventor´s principle would be more appropriate, since the general know-how 
could actually be taken into account when assigning the inventorship. 
From the viewpoint of OI, additional advantageous results are obtained. It 
could be prevented that a company, which initiated a crowdsourcing project, 
loses the right to the invention resulting from for example a crowdsourcing 
project. The company can become an inventor in addition to the inventive 
crowd members.(Meitinger, 2017d)  
However, this regulation, which is advantageous for OI, would lead to another 
problem. The problem is to make sure that all inventors, who become co-
applicants and who can be economically differently strong, will profit from the 
exploitation of the invention. If one co-inventor is a private person and another 
co-inventor is a firm, the firm is preferred in the possibility of exploitation of the 
invention. Possibly, the company's market power even prevents the private 
person from harvesting profits from the invention.(Fischer, 1977; BGH, 2005; 
Henke, 2007) 
It would be recommendable if the private person as co-inventor would receive 
compensation payments by the co-inventor company, which indeed exploits the 
invention. The case law provides a different procedure. No member of the 
inventor´s community is obliged to financial compensations to other members, 
which are not able to use the invention. The inventive crowd member is 
therefore disadvantaged in comparison with the company in the exploitation of 
the invention.(BGH, 2005) This problem of the missing financial compensation 
of an economically considerably weaker co-inventor should be solved by the 
lawmaker. 
12.3.3 Law for crowdsourcing analogue to GEIA 
A special law is recommended to solve the problems of crowdsourcing with the 
patent law. This is only about crowdsourcing as OI, which can lead to an 
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invention. The use of a crowd for processing of homogeneous and repeating 
activities, is not meant by crowdsourcing as OI.(Meitinger, 2016, pp. 532–533) 
An employer-employee-relationship can result in a legally controversial 
situation if the employee is an inventor. In this case the employee is the owner 
of the invention according to §6 sentence 1 PatG and article 60(1) sentence 1 
EPC.(Melullis, 2015b; Visser, 2017, pp. 129–131) However, the employer is 
entitled to claim the employee's work due to labor law, which may comprise the 
invention of the employee. Thus, there may be a contradiction between labor 
law and patent law. In Germany this collision of two laws is resolved by the 
GEIA.(Keukenschrijver, 2016k; Kraßer and Ann, 2016, §21) 
Due to the GEIA the employer is entitled to acquire the invention. The inventor, 
the employee, gets a right to financial compensation. According to §6(1) GEIA, 
the employer can claim an invention of his employee. Due to §7(1) GEIA, all 
asset rights of the invention are conferred to the employer by the claim 
according §6(1) GEIA. These regulations often appear to be appropriate since 
the inventor is typically not in such a condition to exploit the invention 
economically. The inventor is mostly interested in financial compensation. On 
the other hand, the employer wants typically to obtain the invention. GEIA 
therefore resolves the conflict between labor law and patent law in such a way 
that the participating parties, namely employer and employee, are satisfied as a 
general rule.(Keukenschrijver, 2016k; Kraßer and Ann, 2016, §21 Rdn. 52) 
Crowdsourcing can cause a considerable effort and high costs for the 
organization, which initiated the crowdsourcing project. The organization 
maintains the facilities to manage the crowd. In particular, an internet platform 
is used for this purpose. In addition, the crowd is given the other requirements 
for the inventive activity, such as background knowledge.(Geschka and 
Meitinger, 2016) 
It can be understood that the organization wants to obtain the resultant 
invention. However, according to §6 sentence 1 PatG, the patent law defines 
something different. Therefore, several attempts are being made to transfer the 
ownership of the invention to the organization despite the patent law. Often, the 
attempt is made to ensure a transfer of ownership from the inventor to the 
company by means of General Terms and Conditions (GTC). GTCs are 
regulations that apply to the same or similar agreements in the same 
way.(Geschka and Meitinger, 2016, pp. 30–31) 
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For the application of GTCs, §305c(1) BGB (surprising clause) is particularly 
relevant. Nowadays, it is self-evident that an intellectual creation induces 
ownership of this creation. The patent law is based on this finding. GTCs, which 
contradict this finding because the inventor loses ownership of the invention 
without adequate compensation, are due to §305c(1) BGB legally not valid. 
Further, pursuant to §307 BGB the basic principles of a law must not be hurt by 
GTCs. The inventor´s principle is an essential part of the patent law, wherein it 
means, that an invention is the property of the inventor. Ownership of a thing 
means that the thing has a value, which can be particularly financially 
quantified. If, therefore, the property is transferred without adequate 
compensation, a violation of §305c(1) BGB and §307 BGB has occurred. 
Therefore, GTCs providing for a transfer of an invention without appropriate 
compensation may not be legally in force. The §§305c(1) and 307 BGB are often 
violated in GTCs of crowdsourcing projects.(Meitinger, 2016, pp. 534–535)  
Another possibility of transfer of property is the transfer in advance. Such an 
agreement is subject to strict conditions. In particular, the object to be 
transferred must be precisely defined in its properties in advance. This is 
intended to ensure that the agreement will be applied to the right subject 
matter.(BGH, 1955, p. 289; Kraßer and Ann, 2016, §19 Rdn. 14) However, for the 
same reason, a transfer in advance is not suitable for the inventive result of a 
crowdsourcing project. It is just something not yet known at the beginning. The 
characteristics of this result can therefore not be determined in advance.  
A third possibility would be that the organization enforces at least a joint use in 
accordance with §242 BGB. However, the legal hurdles are high for this 
approach. It would have to be an unfair disadvantage to exclude the 
organization from the use, for example because the organization contributed an 
overwhelming part for the creation of the invention. For this reason, the 
principle of "good faith" according to §242 BGB will typically not be 
relevant.(Bartenbach and Volz, 2012, §1 Rdn. 26; Meitinger, 2016, p. 535) 
Otherwise, there is only the possibility to acquire the invention by agreement 
according to civil code. However, in this case, the inventor is not forced to 
transfer the invention to the organization. There is therefore a risk that the 
organization will not receive the invention. 
It is therefore not ensured that the organization will get the crowdsourcing´s 
result. Therefore, it was proposed to set up a law analogous to the GEIA which 
assigns the right to the invention, which results from the crowdsourcing, to the 
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organization. The inventive member of the OI innovation project should get a 
financial compensation.(Meitinger, 2016, pp. 539–540)  
The GEIA will be regarded majorly as positive for the development of 
technology and therefore for the welfare of the German economy. It is also seen 
positive that the risks and the costs of the granting procedure are borne by the 
employer, who can afford it much easier than a single inventor.(Harhoff and 
Hoisl, 2007) On the other hand, there is criticism to GEIA. It is perceived as 
disadvantageous that GEIA causes an administrative burden.(Meier, 1998, pp. 
779–780; Bartenbach and Volz, 2008, p. 18)  
The introduction of the amendment to the GEIA on 31 July 2009 led to a 
reduction in administrative workload. For example, the legal fiction of claiming 
the employee's invention under §6(2) GEIA led to a substantial decrease of the 
administrative burden.(Bartenbach and Volz, 2009; Bundesanzeiger, 2009, pp. 
2526–2528) 
12.4 OI AND PROHIBITION RIGHTS 
The publication of patent applications was determined by the Act amending the 
Patent Law of September 4, 1967.(Häußer and Goebel, 1990, p. 723) Due to 
§32(2) sentence 1 PatG in conjunction with §31(2) No. 2 PatG a patent 
application is published, which serves to inform the public early about 
emerging patents in order to avoid uneconomical double 
developments.(Schäfers, 2015a Rdn. 23)  
However, it is also determined that a patent application will not be published 
immediately after filing with the patent office. There is a period of 18 months 
between the filing of a patent application and the first publication of the patent 
application.(Keukenschrijver, 2016h Rdn. 53; Rudloff-Schäffer, 2017a Rdn. 31)  
The 18 months period due to §31(2) No. 2 PatG has already been heavily 
attacked in the scientific literature because of its unjustified preference for the 
“same” applicant. In this case, an applicant of a first patent application who files 
a similar patent application within the 18 months period is given preference 
over the public or other applicants on the basis of §4 sentence 2 PatG.(Meitinger, 
2017a, p. 304) 
That a patent application is only published after 18 months is justified by the 
fact that a patent application is an incomplete intellectual property right. With a 
patent application, there is no exclusion right. The use of a patent application by 
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a third party results in a compensation claim only. The lawmaker therefore 
wanted to shorten the period of free access to the patent application between its 
filing and the granting by inserting the 18 months period of secrecy.(Kraßer and 
Ann, 2016, §23 Rdn. 216-220) 
The argument of the unsheltered patent application cannot convince as a utility 
model can be branched off from a patent application pursuant to §5(1) sentence 
1 GebrMG at any time. An utility model is an intellectual property right that 
constitutes a right of prohibition of any use, except as methods, of the respective 
invention.(Meitinger, 2017a, p. 304)  
Another argument is that the applicant should have a possibility to withdraw 
his application without leaving a legal right which might prevent him from 
submitting a similar patent application.(Rudloff-Schäffer, 2017a Rdn. 6) 
However, the problem that current patent applications cannot be searched 
because of the blind spot of 18 months should be considered. This is particularly 
problematic for OI as crowdsourcing, since a test for novelty is not possible for 
this time period. Therefore, the abolition of the 18 months period due to §31(2) 
No. 2 PatG would be beneficial in order to clarify whether a third party 
prohibition right is relevant.(Meitinger, 2017a, p. 305)  
12.5 OI AND UNLAWFUL REMOVAL 
The first-to-invent concept states that the owner of an invention is the person 
who invented it as the first. In contrast to this, the first-to-file concept means 
that the invention belongs to the first to submit it to a patent office.(Nicolai, 
1972) In Germany and Europe the first-to-file principle is 
valid.(Keukenschrijver, 2016l Rdn. 55) Only on September 16, 2012 after the 
Leahy-Smith America Invents Act came into effect the US patent system 
changed from the first-to-invent to the first-to-file concept.(AIPLA, 2018)  
A first-to-invent concept would have principally the advantage that no one can 
steal the idea. Filing of an invention before the inventor submits his patent 
application would be without effect. Especially if a large number of people are 
involved in an innovation process, there is a risk that the invention will be filed 
by a third party before it has been protected by a patent or patent application. 
This risk would not exist with a first-to-invent concept. For this reason, this 
concept would be advantageous for OI. The problem with the first-to-invent 
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approach is to prove the right origin. There can be legal uncertainty.(Nicolai, 
1972)  
12.6 ANSWER TO THE ELEVENTH RESEARCH QUESTION 
In particular, the following improvements have been proposed: 
 A grace period would at least alleviate the problem of novelty and 
inventive activity due to patent law. 
 A possibility to accept an organization at least as co-inventor of a 
patent would alleviate the problem with ownership of an invention. 
 A further legal improvement would be a special law for OI, especially 
for crowdsourcing. Such a law would solve the problem of ownership 
of the invention for the organization. 
 In order to improve the possibilities to search for patent applications 
the 18 months period of secrecy due to §32(1) sentence 1 in conjunction 
with §33 PatG should be abolished. 
 
 
  
 
 
 
13 MISCELLANEOUS APPROACHES 
Further proposals will be discussed to improve the effectiveness of OI. The 
proposal to abolish patent law is mentioned. Further, it will be discussed 
whether a change of the case law is desirable. It will be also described how 
smart contracts can be used to establish an alternative legal system that could be 
used instead of patent law. 
13.1 TWELFTH RESEARCH QUESTION 
Various possibilities are discussed which are not aimed at improving patent 
law, but rather go alternative ways. 
Twelfth research question 
What other possibilities exist to amend the situation for OI with 
regard to patent law? 
13.2 ABOLITION OF PATENT LAW 
With regard to the incentive theory of patent law, a positive influence of patent 
law on the innovation activity is assumed. For this reason, patent law is 
supposed to promote the economy of a country. The incentive theory states that 
inventors are incited to innovation by the prospect of a patent.(Keukenschrijver, 
2016q Rdn. 68)  
The statement that patent law has a positive effect on a country's economy is 
controversial.(Encaoua and Hollander, 2002, p. 63; Shapiro, 2002, p. 70) Patent 
law is criticized fundamentally by several scholars.(Burk and Lemley, 2009, p. 3; 
Hrdy, 2012, pp. 80–81) But, there is rather a kind of fatalism towards the status 
quo, which consists in the argument that if there were no patent law, no patent 
law should be introduced and since a patent law already exists, this patent law 
should not be abolished.(Machlup, 1958, p. 80)  
On the other hand, it is recommended to weaken or even abolish patent law. 
Studies have shown that strengthening patent law weakens innovation activity. 
Therefore, it is assumed, that there is no positive influence of patent law on the 
economy of a state.(Mansfield, 1986, p. 180; Chu, 2009, p. 75; Lerner, 2009, p. 
347) 
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It was attempted to demonstrate that the patent system is detrimental because 
patents were not needed for using the technology described in the patents but 
as a „legal assurance“. Therefore, patent portfolios are bought, which drains out 
the budget for real investments in senseless and useless patents. The result is an 
economic malfunction.(Boyle, 2006, p. 64)  
There is even a movement to erase the property based on patents.(Boldrin and 
Levine, 2002) These people are searching for ways to replace the property, 
which is guaranteed by patent law.(Maggiolino and LillaMontagnani, 2011)  
It can be more advantageous for the participants of a market to allow free access 
to the invention in order to cover a whole market.(West and Gallagher, 2006, p. 
325) Encaoua et al. explain, that a market could flourish, if there are no patents. 
In this case, market participants can develop products, based on innovations 
from other competitors. This would result in attractive products for customers. 
The attractive products would attract a huge amount of additional customers, 
which would lead to profits for all the firms in this industrial sector. On the 
other hand, patents can block the development of markets, because there is no 
possibility for attractive follow-on products.(Encaoua et al., 2006) It is therefore 
assumed that the abolition of patents would be beneficial. 
On the other hand, there are industries which would suffer substantially by an 
abolition of patent law. Pharmaceutical firms develop medicines, the costs of 
which can be immense. It is assumed that there would be no firm developing 
drugs without the possibility of getting patent protection.(Oehlrich, 2006, p. 18) 
At least, with reference to the pharmaceutical industry, the abolition of patent 
law does not appear to be useful.  
13.3 CHANGE OF JURISPRUDENCE  
To heal the controversy of OI and patent law it was recommended to the courts 
to be reluctant concerning the enforcement of legal rights such as patents. This 
reluctance should shelter OI and Open Source movements. A new jurisprudence 
should take increased appreciation for OI networks.(Boyle, 2006, p. 64)  
This recommendation is based on the assumption that an OI network is 
fundamentally positive and therefore has to be treated with care. Indeed, there 
are open innovation communities with an altruistic orientation.(Schultz and 
Urban, 2012, pp. 21–26, 37) However, the assumption can be wrong. OI can be 
used to establish an economic monopoly.(West and Gallagher, 2006, p. 325) By 
giving away tools or products, a market can be "prepared", wherein in a second 
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step complements to the tools will be sold. This can lead to predominance in the 
respective market. The complements may be protected by patents. In this case, 
there is no altruistic OI network. 
13.4 PATENT LAW AND SMART CONTRACTS 
Smart contracts are self-executing contracts based on the blockchain technology. 
Therefore, smart contracts can execute agreements between several parties 
autonomously.(Laurence, 2017, p. 30; Morabito, 2017, p. 45; Chahbaz, 2018, p. 
19) 
Alternatively, smart contracts could also implement legal regulations. This 
would result in smart contracts, which would ensure that a law will be executed 
accurately. In particular, it can be ensured that deadlines of the law concerned 
are respected. The user can, for example, do without a lawyer. It has been 
described that patent law can be implemented as a smart contract. Further, the 
corresponding patent office can be restricted to the substantial examination of 
the invention to be protected. The smart contract itself checks the formal 
requirements of the patent law.(Meitinger, 2017f)  
There is a possibility, that smart contracts can solve the conflict between OI and 
patent law. The main problems arising from the relationship between OI and 
patent law are as follows: 
 mention of the inventor because of problems with the identification of 
the inventors, 
 property in the invention, because the organization needs to possess the 
invention instead of the inventors, 
 novelty and inventiveness must be doubted, if the invention comes from 
outside because of the external step of the OI innovation process, 
 prohibition rights and 
 rights because of unlawful removal.  
The novelty and the inventive activity of an invention could be checked by 
means of a software routine as part of a corresponding smart contract. Every 
new contribution during the OI innovation project from outside the 
organization should be checked, whether it is indeed new and inventive from 
the viewpoint of patent law. This could be done by a search for prior art. 
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In addition, the smart contract could be dedicated to the identification of the 
inventors. The smart contract concerned could automatically determine which 
innovative contribution originates from which inventor. Further, the smart 
contract could compare the individual contributions in order to separate the 
inventive contributions from the non-inventive contributions. Furthermore, the 
smart contract could determine whether the inventor is an employee to carry 
out appropriate regulations of GEIA. The problems according to prohibition 
rights and the legal instrument of unlawful removal could be solved in a similar 
way.  
It was shown that the definition of property due to patent law is not always 
suitable for OI. Smart contracts can provide the possibility to create a legal 
system, which can be defined by the parties involved. Therefore, smart contracts 
could provide to create an own legal system, which is more appropriate to 
foster an OI project. Especially the assignment of the property in the invention, 
which may deviate from patent law, could be made by a regulation of the smart 
contract. 
13.5 ANSWER TO THE TWELFTH RESEARCH QUESTION 
The following options have been discussed to facilitate the legal situation for 
OI: 
 abolition of patent law, 
 change of jurisprudence and 
 smart contracts to manage OI innovation processes. 
 
  
 
 
 
 
14 RECOMMENDATIONS FOR USERS OF OI 
The thesis is concerned about the relationship between patent law and OI and 
how to change the patent law to fit better to OI. It is also useful to get 
recommendations for users of OI to adapt in a better way to the currently valid 
patent law. As a result, there are recommendations for users of OI in the light of 
the patent law. 
The results up to now have shown that the innovation methods of CI and firm-
to-firm OI have no adverse consequences from the point of view of patent law. 
It is therefore not necessary to make recommendations for these innovation 
methods. 
It looks different with the OI with-an-external-inventor and the firm-to-firm OI 
with-an-external-inventor innovation methods. These methods can pose 
difficulties from the point of view of patent law. The recommendations 
presented here are therefore directed especially at users of these innovation 
methods. 
14.1 THIRTEENTH RESEARCH QUESTION 
The thirteenth research question asks what recommendations result from the 
findings of the thesis for users of OI. 
Thirteenth research question 
Which recommendations for users of OI make sense from the 
standpoint of the patent law? 
14.2 OI AND PATENTABILITY 
It was worked out that the two criteria of patentability of an invention, novelty 
(Keukenschrijver, 2016g; Moufang, 2017b) and inventive activity 
(Keukenschrijver, 2016j; Moufang, 2017g), can be infringed by an OI innovation 
process. For this reason, recommendations are provided which can preserve 
these criteria of patent law. 
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14.2.1 Novelty 
The novelty criterion must be respected if a patentable invention is to be 
obtained from an OI innovation process. Novelty is infringed if the invention 
becomes publicly available.(Kraßer and Ann, 2016, §16 Rdn. 8) 
 
Figure 55: Early filing of result 3 
Early filing of the result 3 of step 3 
The filing date under §35(1) PatG and article 80 EPC of the filed invention is 
decisive for the assessment of novelty.(Keukenschrijver, 2016i Rdn. 3; Kraßer 
and Ann, 2016, §25 Rdn. 1-14; Teschemacher, 2016a; Moufang, 2017d Rdn. 10-
15) Documents that only become available to the public on or after this date are 
not relevant for the evaluation of the novelty. 
A recommendation would therefore be to file the result 3 of step 3 as a first 
patent application immediately after completion of step 3. After the end of step 
4, a second patent application could be filed which could claim the priority of 
the first patent application. However, because of §40(1) PatG only a time period 
of 12 months may lie between the first and the second patent 
application.(Kraßer and Ann, 2016, §22 Rdn. 58; Tochtermann, 2016; Moufang, 
2017h) With this proceeding, the critical step 3 would be protected by an early 
patent application, whereby the novelty of the entire patent application could be 
preserved. 
Information for those involved in the innovation process 
It can be assumed that not everyone involved in an innovation process is aware 
of the criteria of patentability under patent law. It may therefore make sense to 
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train the participants of the OI innovation project in such a way that 
unnecessary publications of the invention will be prevented.(Geschka and 
Meitinger, 2016) 
Non-disclosure agreement 
If a technical product or method is developed by several R&D cooperation 
partners, it can be assumed that it is in their common interest to keep the 
invention secret.(EPO, 1994b, 1996c) Therefore, the invention of a firm-to-firm 
OI is novel due to a non-disclosure agreement. The same is proposed for OI 
innovation methods with external inventors. It is therefore advisable to ensure 
that a non-disclosure agreement is in force between the parties involved in an 
innovation process, because a non-disclosure agreement preserves the novelty 
of an invention.(EPO, 1994c) 
14.2.2 Inventive activity 
The suggestions for fulfilling the novelty criterion can also be used with respect 
to the criterion of inventive step. 
14.3 OI AND INVENTORSHIP 
Inventorship due to patent law results in the problems of mentioning the 
inventor and property in the invention. 
14.3.1 Mention the inventor 
According to the patent law it is necessary that the inventors will be 
mentioned.(Teschemacher, 2016b; Moufang, 2017f) It is proposed to record all 
contributions of the members of the innovation process. This would make 
mentioning the inventors possible. Besides, it would be possible to collect 
evidence for possible trials. There could be legal proceedings because members 
of the innovation process are not content with the evaluation of their 
contribution to the invention.(Geschka and Meitinger, 2016, pp. 31–32)  
14.3.2 Property in the invention 
The property in the invention is an essential problem which arises because of 
the patent law. It has been described that there are presumably no ways to 
transfer ownership of an invention in advance. Also, one should not rely on the 
fact that General Terms and Conditions (GTCs) ensure a desired regulation of 
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the legal situation.(Meitinger, 2016) Employees as inventors are an exception to 
this rule, whose inventions can be transferred to the employers due to 
GEIA.(Keukenschrijver, 2016k; Kraßer and Ann, 2016, §21 Rdn. 66-81)  
It should therefore be ensured that, if there is no employment relationship 
between inventor and initiator of the OI innovation project, a legal transfer of 
the rights to the invention takes place after the creation of the 
invention.(Geschka and Meitinger, 2016, p. 33) 
14.4 OI AND PROHIBITION RIGHTS 
It may happen that the openness of the OI innovation process gives an impulse 
to a third party to develop an invention similar to the own innovation. In this 
case it is important to file a patent application for the own invention as early as 
possible. In this case §6 sentence 3 PatG and article 60(2) EPC are relevant, 
which state that the first applicant has the right to the invention.(Bremi and 
Stauder, 2016a Rdn. 16-18; Keukenschrijver, 2016l Rdn. 54-58; Moufang, 2017l 
Rdn. 25-27) It is therefore advisable to aim for the earliest possible filing 
date.(Keukenschrijver, 2016i Rdn. 3-4; Kraßer and Ann, 2016, §25 Rdn. 8; 
Moufang, 2017d Rdn. 11-12) 
14.5 OI AND UNLAWFUL REMOVAL 
If one is disadvantaged due to an unlawful withdrawal, an entitlement to 
transfer arises under §8 PatG and article 61 EPC with regard to the patent 
application or patent in question.(Bremi and Stauder, 2016b Rdn. 19; 
Keukenschrijver, 2016n Rdn. 10-11; Kraßer and Ann, 2016, §20 Rdn. 7; Moufang, 
2017n Rdn. 15-17) 
14.6 ANSWER TO THE THIRTEENTH RESEARCH QUESTION 
Depending on the characteristics of an invention, several recommendations 
were developed for the users of OI. 
With respect to the novelty and inventive activity: 
 early filing of the invention, 
 training of the participants of the innovation process and 
 using a non-disclosure agreement. 
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With respect to inventorship: 
 mention of the inventors: recording of the origin of every single 
contribution of the participants of the innovation project and 
 property in the invention: agreement with the inventors for legal 
transfer of the invention. 
 
 
 
 

  
 
 
 
15 SUMMARY 
The results of the individual chapters are summarized below, starting with 
chapter 2. The first chapter is the introduction. Finally, the main research 
question is answered. 
Chapter 2: Limitations and Definitions 
Definitions for CI and OI were developed from which the variants of the 
innovation methods were derived. 
Definitions of CI and OI: 
Closed Innovation (CI) 
CI is an innovation method for creating an innovation for an 
organization, wherein only internal inventors and only this organization 
is involved in the innovation method. 
Open Innovation (OI) 
OI is an innovation method for creating an innovation for an 
organization, wherein at least one step of the innovation method is 
outside this organization. 
Four variants of innovation methods were derived from the definitions of OI 
and CI, that have the following characteristics: 
Closed Innovation (CI) 
One organization and internal inventors 
Variant 1 of Open Innovation (OI with-an-external-inventor) 
One organization and at least one external inventor 
Variant 2 of Open Innovation (firm-to-firm OI (Hagedoorn and Zobel, 
2015, p. 1050)) 
Two or more organizations and internal inventors 
Variant 3 of Open Innovation (firm-to-firm OI with-an-external-inventor) 
Two or more organizations and at least one external inventor 
Inventors are those participants in an innovation process who make a creative 
contribution in terms of patent law to the resulting innovation. 
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Chapter 3: State of the Scientific Research 
Evaluation of the state of scientific research has shown that there are very few 
studies on the interaction between patent law and OI on the low-level of 
concrete provisions of the patent law. 
Chapter 4: Coexistence of OI and Patent Law 
In the scientific community, it has been argued that patent law and OI are 
contradictory concepts. It was stated that patent law would hinder or even 
prevent OI. Therefore, it was concluded that patent law should be abolished in 
order to fully exploit the benefits of the OI concept.(von Hippel and von Krogh, 
2006; Wilson, 2009; Baldwin and von Hippel, 2011)  
Many interfaces between patent law and OI have been found to refute these 
conclusions. Instead, in some areas patent law even helps to implement the OI 
concept.(Murray and Stern, 2007; de Jong et al., 2008, pp. 39–40; Hagedoorn and 
Zobel, 2015) At least, it can be stated that patent law and OI are not 
fundamentally mutually exclusive. 
Chapter 5: Touchpoints between OI and Patent Law 
It has been pointed out that one link between patent law and an OI project is the 
interface between invention and innovation. The invention is assigned to the 
subject area of patent law and innovation is assigned to the subject area of 
OI.(Drucker, 1986, p. 62; Keukenschrijver, 2016b Rdn. 6-10; Moufang, 2017a 
Rdn. 15)  
An innovation can be created by an OI project. If this innovation fulfils the 
requirements of an invention, patent law is relevant. In this case, it can be 
checked whether the innovation of the OI project can lead to a patent.(Kraßer 
and Ann, 2016, §25) 
Furthermore, there are effects on the innovation by the innovation method used 
such as OI through the prohibition rights of patent law and the legal instrument 
of unlawful extraction.(Keukenschrijver, 2016o, 2016c, 2016n; Kraßer and Ann, 
2016, §§31 and 32; Moufang, 2017n; Rinken, 2017f, 2017a)  
Therefore there are three points of contact between patent law and OI, namely 
because OI can result in inventions in terms of patent law, because of the 
prohibition rights of patent law and because of the legal instrument of unlawful 
removal.  
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Chapter 6: Properties of an Invention 
The characteristics of an invention due to patent law were determined, wherein 
those characteristics, which have to be fulfilled that there is an invention at all, 
were disregarded. These characteristics must be fulfilled anyway, so that the 
patent law is relevant at all. 
An invention according to patent law has the following characteristics: 
 being in the right language (Schäfers, 2015e; Stauder, 2016a; Moufang, 
2017e; Visser, 2017, pp. 18–25), 
 feasibility (Moufang, 2017c Rdn. 349-362), 
 susceptible of industrial applicability (Moufang, 2017j; Visser, 2017, pp. 
126–127), 
 being a state secret (Schäfers, 2015i), 
 mentioning the inventor (Teschemacher, 2016b; Moufang, 2017f), 
 property in the invention (Keukenschrijver, 2016l; Moufang, 2017l), 
 novelty (Keukenschrijver, 2016g; Moufang, 2017b) and 
 inventive activity (Keukenschrijver, 2016j; Moufang, 2017g). 
Chapter 7: Relevant Properties of an Invention 
It was found that four properties of an invention are indeed influenced by the 
innovation method chosen, namely mention of the inventor, property in the 
invention, novelty and inventive activity. Therefore, these properties have an 
effect on the way patent law works with respect to the innovation method 
chosen. 
The effects of these properties are as follows:  
 Patent law requires that the inventors will be mentioned.(Teschemacher, 
2016b; Moufang, 2017f) Therefore, the inventors must be identified. 
 In addition, the invention leads directly to a claim to ownership of the 
invention for the inventor.(Keukenschrijver, 2016l; Moufang, 2017l) Such 
a claim can, for example, stand in opposition to the wish of an initiator 
of a crowdsourcing project. Naturally, the initiator strives for ownership 
of an resulting invention of the crowdsourcing project.(Geschka and 
Meitinger, 2016) 
 Due to the open character of OI, there is a danger that an invention will 
become known and is therefore no longer new and 
inventive.(Keukenschrijver, 2016g, 2016j, Moufang, 2017b, 2017g) In this 
 Thomas Heinz Meitinger        224 
 
 
case, it is not possible to patent the invention.(Kraßer and Ann, 2016, 
§25) 
The following table 44 shows all possible properties of an invention, namely 
those which are a requirement for being an invention at all, all possible 
properties in terms of patent law and those properties, which have an effect on 
the way patent law is working depending on the innovation method chosen. 
Table 44: Properties of an invention  
Properties of an invention 
Requirement of 
an Invention 
directing 
Patent Law 
influenced by the type 
of Innovation Method 
technical Nature yes no no 
Teaching yes no no 
created by a Human Being yes no no 
Inventorship no yes yes 
Novelty no yes yes 
inventive Activity no yes yes 
industrial Applicability no yes no 
Feasibility no yes no 
being in the right Language no yes no 
being a State Secrecy no yes no 
Table 44 shows all properties of an invention. In the first column of the table 
(requirement of an invention), the properties that are a prerequisite for an 
invention are determined as "yes". These properties are used in section 5.3.3 of 
chapter 5 to determine whether an innovation by OI can be an invention under 
patent law at all.  
The second column (directing patent law) of the table 44 lists the characteristics 
of an invention with "yes" that influence the way patent law is working. For 
example, only a new and inventive invention can become a patent.  These 
properties are determined in chapter 6. Inventorship comprises the 
characteristics of mention of the inventor and property of the invention. 
The third column determines those properties of an invention which not only 
control patent law but are additionally influenced by the type of innovation 
method chosen. These properties are determined in chapter 7. 
Chapter 8: Groups of Innovation Methods 
Four variants of innovation methods before the background of patent law were 
found, namely:  
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 Closed innovation,  
 variant 1 of OI: OI with-an-external-inventor,  
 variant 2 of OI: firm-to-firm OI and  
 variant 3 of OI: firm-to-firm OI with-an-external-inventor. 
 
Figure 56: Closed Innovation 
Closed Innovation (CI) is characterized by the fact that all steps of the 
innovation process are within one organization.  
 
Figure 57: Variant 1 of OI 
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An OI with-an-external-inventor (variant 1 of OI) is an innovation method that 
is characterized by the participation of at least one external inventor. This 
inventor is not a member of the organization.  
 
Figure 58: Variant 2 of OI 
The variant 2 of OI is called a firm-to-firm OI (Hagedoorn and Zobel, 2015, p. 
1050) which is an OI innovation method wherein at least two organizations, 
such as companies or universities, are involved in the development of the 
innovation. Further, all the inventors are internal inventors, which means that 
every inventor belongs to one of the companies involved in the innovation 
process. 
 
Figure 59: Variant 3 of OI 
The variant 3 of OI is called a firm-to-firm OI with-an-external-inventor. This 
variant is characterized by the fact that it is a sequence of the variants 1 and 2 of 
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OI. It does not matter which part of the sequence starts first and which part is 
succeeding. 
A grouping of the innovation methods has been carried out. From the viewpoint 
of patent law, CI and firm-to-firm OI constitute a first group and OI with-an-
external-inventor and firm-to-firm OI with-an-external-inventor form a second 
group: 
 Group 1 (not critical with regard to patent law):  
o CI and  
o firm-to-firm OI 
 Group 2 (critical with regard to patent law):  
o OI with-an-external-inventor and  
o firm-to-firm OI with-an-external-inventor. 
CI and firm-to-firm OI are to be assessed as not critical before the background of 
patent law. On the other hand, OI with-an-external-inventor and firm-to-firm OI 
with-an-external-inventor are critical with regard to all four relevant properties 
of an invention. Therefore, the characteristic of "having at least one external 
inventor" means that an innovation method must be regarded as critical.  
If you add to CI an external inventor you get OI with-an-external-inventor. If 
you add to firm-to-firm OI an external inventor, you arrive at firm-to-firm OI 
with-an-external-inventor. CI and OI with-an-external-inventor as well as firm-
to-firm OI and firm-to-firm OI with-an-external-inventor therefore represent 
contradictory pairings from the point of view of patent law, whereby the 
members of group 1 are uncritical and the innovation methods of group 2 are to 
be regarded as critical from the viewpoint of patent law. 
Chapter 9: OI and Prohibition Rights 
The variants of innovation methods have been categorised on the basis of the 
possibilities of having the innovations of the innovation methods granted as 
patents. This resulted in two groups, namely a group 1, which comprises CI and 
firm-to-firm OI, and as a second group OI with-an-external-inventor and firm-
to-firm OI with-an-external-inventor.  
A further effect on the innovation methods and the resultant innovations may 
come from the prohibition rights under patent law. The prohibition rights 
enable a patent holder to prohibit the use of a protected 
invention.(Keukenschrijver, 2016o, 2016c, Rinken, 2017f, 2017a)   
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The question arose whether a different grouping of the innovation methods 
results in the light of the prohibition rights due to patent law. However, it was 
found that the grouping of the innovation methods already determined is also 
relevant before the background of the prohibition rights. 
Chapter 10: OI and Unlawful Removal 
The grouping of innovation methods found was examined in the light of the 
legal instrument of unlawful removal due to patent law. An invention is 
deemed to have been withdrawn unlawfully if a person who is not entitled files 
a patent application for this invention with the patent office.(Keukenschrijver, 
2016n; Moufang, 2017n) 
It was found that the same grouping as in the previous two chapters is valid 
before the background of the legal instrument of unlawful removal. 
Chapter 11: Empirical Studies 
It has been found that CI is dominant in innovations, which result in patent 
applications. Therefore the importance of OI for patents was 
questioned.(Meitinger, 2017b, 2017c) The empirical studies of the thesis have 
confirmed with a more comprehensive examination, that indeed OI, in 
comparison to CI, plays little role in patent applications. Therefore, at the 
moment it can be stated, that “Thus, there will likely remain a certain level of 
´closed-ness´…”.(Keupp and Gassmann, 2009, p. 338) 
The empirical studies show that there are very few patent applications due to 
firm-to-firm OI, although firm-to-firm OI is compatible with patent law. 
However, it must be borne in mind that firm-to-firm OIs can be critical under 
antitrust law.(Besen and Slobodenjuk, 2011, pp. 300–301; Fuchs, 2012 Rdn. 2-9) It 
can therefore be assumed that at least some firm-to-firm OI innovation projects 
might be prevented due to concerns because of antitrust law.  
On the other hand, innovation methods with an external inventor lead to fewer 
patent applications compared to the corresponding innovation methods without 
an external inventor. This result was attributed to the fact that the 
corresponding innovations are not compatible with patent law. In principle, it 
would be conceivable that it is not the existence of the external inventor that is 
responsible for the filing or waiving of a patent application, but in particular the 
specificity of the organization concerned. For this reason, organizations carrying 
out innovation methods with external inventors were roughly compared with 
those organizations carrying out innovation methods without external 
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inventors. No obvious differences in criteria such as company size, industrial 
sector, etc. were found.   
Summarizing the empirical studies, CI is dominant with respect to OI with-an-
external-inventor and firm-to-firm OI dominates in comparison to firm-to-firm 
OI with-an-external-inventor. Further, the group 1 is dominant compared to 
group 2. Therefore, the theoretical findings of the thesis could not be falsified by 
the empirical studies. 
Chapter 12: Proposals to amend Patent Law  
Several suggestions have been developed in this thesis in order to better adapt 
patent law to OI. A change in the inventor's principle has been proposed to 
allow organizations to acquire ownership of an invention that they have 
initiated. Such an amendment is particularly advantageous with regard to OI 
with-an-external-inventor and firm-to-firm OI with-an-external-inventor, for 
example as crowdsourcing.(Meitinger, 2017d) 
A comparison was made between the employer-employee relationship and the 
relationship of a crowdsourcer to a crowd member. It has been found that there 
are similarities, suggesting that a similar law to the GEIA for the needs of 
crowdsourcing should be drawn up.(Meitinger, 2016) Such a special law would 
be also an adequate response by the legislature to the development of the labor 
market, with ever more flexible forms of work.(Deinert, 2014; Uffmann, 2016) 
The 18 months period of secrecy due to §32(2) sentence 1 PatG in conjunction 
with §31(2) No. 2 PatG prevents the search for current state-of-the-art 
documents.(Rudloff-Schäffer, 2017a Rdn. 33) This increases legal uncertainty 
about the patentability of inventions. In particular, inventions of OI projects are 
affected by this, as their open character increases the likelihood that similar 
patent applications will be filed. It was proposed to abolish this time period in 
order to be able to search the relevant prior art as early as possible. This would 
make it easier to ascertain whether an invention by an external inventor is 
patentable or whether it infringes third party intellectual property 
rights.(Meitinger, 2017a) 
Chapter 13: Miscellaneous Approaches 
There is an incentive theory as justification for patent law that says that the 
possibility of patenting an invention would spur technological development, 
which promotes the economy of the country concerned.(Rogge and Melullis, 
2015 Rdn. 3; Keukenschrijver, 2016q Rdn. 68) However, patent law is evaluated 
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by other scholars as disadvantageous because of macroeconomic 
concerns.(Mansfield, 1986, p. 180; Chu, 2009, p. 75; Lerner, 2009, p. 347) 
Therefore, patent law is seen controversial.(Encaoua and Hollander, 2002, p. 63; 
Shapiro, 2002, p. 70) The abolition of patent law was recommended.  
Alternatively, it is recommended a case law which favors OI, as OI is generally 
considered to be worthy of protection.(Wiebe, 2004; Boyle, 2006) However, this 
cannot be taken across the board, as OI is also used to monopolize markets. This 
can be done by the introduction of products to the markets being available for 
free. This ensures a high market penetration, wherein complements of these 
products are not accessible for free. These complements are needed for full 
functionality and will be made accessible only after sale.(West and Gallagher, 
2006, pp. 325–327) For this reason, the jurisprudence should not be based on the 
assumption of consistently positive OI projects.  
A further possibility to improve harmonization of OI and patent law can result 
from the use of the technology of smart contracts. Smart contracts could manage 
innovations of OI projects in such a way, that their patentability is not infringed. 
Additionally an disadvantageous influence, which occurs through the 
prohibition rights of patent law or through the legal instrument of unlawful 
extraction could be prevented.(Meitinger, 2017f) In addition, a smart contract 
could design the ownership rights to an invention in such a way that they are 
more suitable for OI. 
Chapter 14: Recommendations for Users of OI 
Suggestions for OI users have been developed before the background of the 
current patent law. One suggestion is to document all contributions of the 
inventors with their date and origin. This makes it possible to meet the legal 
requirements of patent law after mention the inventors. In addition, it is 
recommended to enter into appropriate transfer agreements with each inventor 
so that ownership of the invention can be acquired.(Geschka and Meitinger, 
2016, p. 33) 
It is recommendable to file the resulting invention with a patent office as early 
as possible. In this case, an early filing date protects against third party 
patents.(Keukenschrijver, 2016i Rdn. 3-4; Kraßer and Ann, 2016, §25 Rdn. 6; 
Teschemacher, 2016a Rdn. 1; Moufang, 2017d Rdn. 11-15) 
Main Research Question 
The main research question is: 
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What is the relationship between patent law and OI because of the different 
properties of OI compared to CI with respect to the single provisions of 
patent law? 
It was found that neither on a CI project nor on an OI project that is carried out 
by two or more organizations, wherein the inventors are members of the 
organizations, is an adverse effect because of patent law. If, on the other hand, 
an OI project is carried out with one or more external inventors, i.e. who are not 
members of one of the participating organizations, patent law has a 
disadvantageous effect. With such an OI project, patentability is endangered 
solely by the nature of the innovation method; in addition, legally problematic 
situations may arise due to inventorship under patent law. There are also 
problems with the prohibition rights of patent law and the legal instrument of 
unlawful removal. 
Therefore, the main research question is answered as follows: 
Answer to the main research question 
From the viewpoint of patent law there are four different innovation 
methods: 
 Closed innovation, 
 OI with-an-external-inventor, 
 firm-to-firm OI and 
 firm-to-firm OI with-an-external-inventor.   
From the impact of patent law the innovation methods can be grouped as 
follows: 
 Group 1 
Closed Innovation and firm-to-firm OI 
 Group 2  
OI with-an-external-inventor and firm-to-firm OI with-an-external-
inventor 
Patent law has an adverse effect on the innovation methods of the group 2. 
There is no influence on the innovation methods of group 1. The innovation 
methods of group 2 differ from those of group 1 in that at least one external 
inventor is involved. The existence of an external inventor therefore means 
that the innovation method in question is not in line with patent law. 

  
 
 
 
 
RESEARCH QUESTIONS AND ANSWERS 
First research question 
Which different variants of innovation methods can be distinguished?
Answer 
There are four different variants of innovation methods: 
Closed Innovation (CI) 
One organization and internal inventors 
Variant 1 of Open Innovation (OI with-an-external-inventor) 
One organization and at least one external inventor 
Variant 2 of Open Innovation (firm-to-firm OI) 
Two or more organizations and internal inventors 
Variant 3 of Open Innovation (firm-to-firm OI with-an-external-
inventor) 
Two or more organizations and at least one external inventor 
Second research question 
What can the current scientific research contribute to answering the 
main research question? 
Answer 
There is no comprehensive examination of OI in comparison to CI before 
the background of patent law on basis of the provisions of patent law. As 
a conclusion, there is a gap of the scientific research.  
Third research question 
 Is there a fundamental conflict between OI and patent law? 
Answer 
The examples discussed falsify the assumption that OI and patent law 
are fundamentally incompatible. Therefore, there is no general 
controversy between OI and patent law. Patent law does not exclude OI 
and the other way round not either. But, there is not always a perfect 
harmony between both and patent law and OI do not fit properly in 
every possible situation. 
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Fourth research question 
 What are the touchpoints between OI and patent law? 
Answer 
As a result, there are three possible interactions between OI and patent 
law. On the one hand, OI can lead to innovations that result in 
inventions under patent law. On the other hand, effects of patent law on 
OI can result from the prohibition rights and the legal instrument of 
unlawful removal. 
Fifth research question is as follows 
Which are the properties of an invention due to patent law? 
Answer 
The object invention has the following properties: 
 inventorship, comprising 
o mentioning the inventor, 
o property in the invention, 
 novelty, 
 inventive activity, 
 susceptible of industrial applicability, 
 feasibility, 
 being in the right language and 
 being a state secrecy. 
Sixth research question is as follows 
Which properties of an invention due to patent law behave differently 
depending on the selected innovation method? 
Answer 
The significant properties of an invention are: 
 novelty, 
 inventive activity, 
 mentioning the inventor due to inventorship and  
 property in the invention due to inventorship. 
 
Seventh research question 
Which are the groups of innovation methods from the standpoint of the 
properties of an invention due to the patent law? 
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Answer 
From the standpoint of patent law, there are two groups of innovation 
methods: 
 Group 1 
Closed Innovation and firm-to-firm OI 
 Group 2  
OI with-an-external-inventor and firm-to-firm OI with-an-
external-inventor 
In addition, two pairs of innovation methods could be identified, which 
represent opposites from a patent law perspective: 
 CI versus OI with-an-external-inventor and 
 firm-to-firm OI versus firm-to-firm OI with-an-external-inventor. 
Further, the innovation methods of group 1 are in line with the patent 
law, whereas the innovation methods of group 2 are not in line with the 
patent law. 
Eighth research question 
Which are the groups of innovation methods from the standpoint of the 
prohibition rights of patent law? 
Answer 
The same grouping of innovation methods as mentioned above can be 
used. From the standpoint of the prohibition rights of patent law firm-to-
firm OI and CI are similar and form a first group of innovation methods, 
whereas OI with-an-external-inventor and firm-to-firm OI with-an-
external-inventor form a second group. 
Ninth research question 
Which are the groups of innovation methods from the standpoint of the 
legal instrument of unlawful removal of patent law? 
Answer 
The same grouping of innovation methods as in the chapters 8 and 9 can 
be used. From the standpoint of the legal instrument of unlawful 
removal of patent law firm-to-firm OI and CI are similar and form a first 
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group of innovation methods, whereas OI with-an-external-inventor and 
firm-to-firm OI with-an-external-inventor form a second group. 
Tenth research question 
Can the theoretical results be falsified by empirical studies? Particularly, 
how are the following questions answered by empirical studies?  
 Are there more OI with-an-external-inventor patent applications 
than CI patent applications or vice versa?  
 Are there more firm-to-firm OI with-an-external-inventor patent 
applications than firm-to-firm OI patent applications or vice 
versa?  
 Are there more group 2 patent applications than group 1 patent 
applications or vice versa? 
Answer 
It can be stated that CI dominates in group 1 and OI with-an-external-
inventor dominates in group 2. Further, there are significantly more CI 
patent applications than OI with-an-external-inventor patent 
applications. This means that CI results to the most of inventions for 
which patent applications are filed. 
Further, innovation methods with an external inventor result in less 
patent applications than the corresponding innovation methods without 
external inventors. There are more patent applications due to CI than 
due to OI with-an-external-inventor. There are more patent applications 
due to firm-to-firm OI than due to firm-to-firm OI with-an-external-
inventor. Finally, there are more patent applications because of group 1 
innovation methods than because of group 2 innovation methods. 
Therefore, the empirical studies cannot falsify the findings of the 
theoretical part of the thesis. 
Eleventh research question 
Which amendments of patent law make sense from the standpoint of OI? 
Answer 
In particular, the following improvements have been proposed: 
 A grace period would at least alleviate the problem of novelty 
and inventive activity due to patent law. 
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 A possibility to accept an organization at least as co-inventor of a 
patent would alleviate the problem with ownership of an 
invention. 
 A further legal improvement would be a special law for OI, 
especially for crowdsourcing. Such a law would solve the 
problem of ownership of the invention for the organization. 
 In order to improve the possibilities to search for patent 
applications the 18 months period of secrecy due to §32(1) 
sentence 1 in conjunction with §33 PatG should be abolished. 
Twelfth research question 
What other possibilities exist to amend the situation for OI with regard 
to patent law? 
Answer 
The following options have been discussed to facilitate the legal situation 
for OI: 
 abolition of patent law, 
 change of jurisprudence and 
 smart contracts to manage OI innovation processes. 
Thirteenth research question 
Which recommendations for users of OI make sense from the standpoint 
of the patent law? 
Answer 
Depending on the characteristics of an invention, several 
recommendations were developed for the users of OI. 
With respect to the novelty and inventive activity: 
 early filing of the invention, 
 training of the participants of the innovation process and 
 using a non-disclosure agreement. 
With respect to inventorship: 
 mention of the inventors: recording of the origin of every single 
contribution of the participants of the innovation project and 
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 property in the invention: agreement with the inventors for legal 
transfer of the invention. 
Main research question 
What is the relationship between patent law and OI because of the 
different properties of OI compared to CI with respect to the single 
provisions of patent law? 
Answer 
From the viewpoint of patent law there are four different innovation 
methods: 
 Closed innovation 
 OI with-an-external-inventor 
 firm-to-firm OI and 
 firm-to-firm OI with-an-external-inventor.   
From the impact of patent law the innovation methods can be grouped 
as follows: 
 Group 1 
Closed Innovation and firm-to-firm OI 
 Group 2  
OI with-an-external-inventor and firm-to-firm OI with-an-external-
inventor 
Patent law has an adverse effect on the innovation methods of the group 
2. There is no influence on the innovation methods of group 1. The 
innovation methods of group 2 differ from those of group 1 in that at 
least one external inventor is involved. The existence of an external 
inventor therefore means that the innovation method in question is not 
in line with patent law. 
 
 
  
 
 
 
 
GLOSSARY 
Closed Innovation (CI): CI is an innovation method for creating an innovation 
for an organization, wherein only internal inventors and only this organization 
is involved in the innovation method. 
Crowdsourcing: Crowdsourcing as variant of OI is an innovation process for 
creating an innovation for an organization, wherein at least one step of the 
innovation process is conducted by a crowd outside the organization. 
Firm-to-firm OI: Variant 2 of Open Innovation.   
Firm-to-firm OI with-an-external-inventor: Variant 3 of Open Innovation.  
Innovation: An innovation is the result of an innovation process, wherein the 
innovation can be a product, process, service or other kind of economical object, 
and which is with some regard new. 
Invention: An invention is a technical teaching, which is the achievement of one 
or several human beings. 
OI with-an-external-inventor: Variant 1 of Open Innovation. 
Open Innovation (OI): OI is an innovation method for creating an innovation 
for an organization, wherein at least one step of the innovation method is 
outside this organization. 
Variant 1 of OI: One organization and at least one external inventor. This 
variant is named as OI with-an-external-inventor. 
Variant 2 of OI: Two or more organizations and internal inventors. This variant 
is named as firm-to-firm OI. 
Variant 3 of OI: Two or more organizations and at least one external inventor. 
This variant is named as firm-to-firm OI with-an-external-inventor. 
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DATA 2000 
 
 

  
 
 
 
 
DATA 2015 
 
 

  
 
 
 
 
LEVENE-TEST TO CHECK THE VARIANCES 
For all Levene-tests the level of α is set at 5%. If the p-value is above α=0.05, the 
null hypothesis of equal variances can be retained and the t-test with equal 
variances is applied. Otherwise the Welch two-sample t-test is used. The 
Levene-test is applied with the median as center to make the test more robust. 
Therefore, the correct name for this test is Brown-Forsythe test for homogeneity 
of variance. The calculations were carried out with the statistics program R. 
(CI: 2000) versus (CI: 2015) 
> with(Dataset, tapply(Closed.Innovation, id, var, na.rm=TRUE)) 
       0        1  
92.96134 67.20244  
 
> leveneTest(Closed.Innovation ~ id, data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value Pr(>F) 
group  1  0.7577 0.3869 
      74 
 
Due to the p-value of 0.3869, which is above α=0.05, the t-test with equal 
variances is applied. 
(OI with-an-external-inventor: 2000) versus (OI with-an-external-inventor: 2015) 
> with(Dataset, tapply(OI.with.an.external.inventor, id, var, na.rm=TRUE)) 
       0        1  
5.810084 2.493902  
 
> leveneTest(OI.with.an.external.inventor ~ id, data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value Pr(>F)   
group  1  4.6236 0.0348 * 
      74                  
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 0.0348, which is not above α=0.05, the Welch two sample t-
test is applied. 
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(firm-to-firm OI: 2000) versus (firm-to-firm OI: 2015) 
> with(Dataset, tapply(firm.to.firm.OI, id, var, na.rm=TRUE)) 
        0         1  
0.4571429 0.1280488  
 
> leveneTest(firm.to.firm.OI ~ id, data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value Pr(>F) 
group  1  1.9071 0.1714 
      74                
 
Due to the p-value of 0.1714, which is above α=0.05, the t-test with equal 
variances is applied. 
(firm-to-firm OI with-an-external-inventor: 2000) versus (firm-to-firm OI with-
an-external-inventor: 2015) 
> with(Dataset,  
+   
tapply(X.firm.to.firm.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.
with.an.external.inventor.2015., 
+    id, var, na.rm=TRUE)) 
       0        1  
0.205042 0.000000  
 
> 
leveneTest(X.firm.to.firm.OI.with.an.external.inventor.2000..versus..firm.to.firm.
OI.with.an.external.inventor.2015.  
+   ~ id, data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value  Pr(>F)   
group  1    5.89 0.01766 * 
      74                   
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 0.01766, which is not above α=0.05, the Welch two sample 
t-test is applied. 
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(CI: 2000) versus (OI with-an-external-inventor: 2000) 
> with(Dataset, tapply(X.CI.2000..versus..OI.with.an.external.inventor.2000., id,  
+   var, na.rm=TRUE)) 
        0         1  
92.961345  5.810084  
 
> leveneTest(X.CI.2000..versus..OI.with.an.external.inventor.2000. ~ id,  
+   data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  35.761 9.214e-08 *** 
      68                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 9.214e-08, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(CI: 2000) versus (firm-to-firm OI: 2000) 
> with(Dataset, tapply(X.CI.2000..versus..firm.to.firm.OI.2000., id, var,  
+   na.rm=TRUE)) 
         0          1  
92.9613445  0.4571429  
 
> leveneTest(X.CI.2000..versus..firm.to.firm.OI.2000. ~ id, data=Dataset,  
+   center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  59.477 7.301e-11 *** 
      68                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 7.301e-11, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(CI: 2000) versus (firm-to-firm OI with-an-external-inventor: 2000) 
> with(Dataset,  
+   tapply(X.CI.2000..versus..firm.to.firm.OI.with.an.external.inventor.2000., id, 
var, 
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+    na.rm=TRUE)) 
        0         1  
92.961345  0.205042  
 
> leveneTest(X.CI.2000..versus..firm.to.firm.OI.with.an.external.inventor.2000. ~ 
id, 
+    data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  62.245 3.478e-11 *** 
      68                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 3.478e-11, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(OI with-an-external-inventor: 2000) versus (firm-to-firm OI: 2000) 
> with(Dataset,  
+   tapply(X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.2000., id, 
var, 
+    na.rm=TRUE)) 
        0         1  
5.8100840 0.4571429  
 
> leveneTest(X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.2000. ~ 
id, 
+    data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  28.273 1.266e-06 *** 
      68                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 1.266e-06, which is not above α=0.05, the Welch two 
sample t-test is applied. 
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(OI with-an-external-inventor: 2000) versus (firm-to-firm OI with-an-external-
inventor: 2000) 
> with(Dataset,  
+   
tapply(X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.with.an.exter
nal.inventor.2000., 
+    id, var, na.rm=TRUE)) 
       0        1  
5.810084 0.205042  
 
> 
leveneTest(X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.with.an.
external.inventor.2000.  
+   ~ id, data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  37.159 5.778e-08 *** 
      68                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 5.778e-08, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(firm-to-firm OI: 2000) versus (firm-to-firm OI with-an-external-inventor: 2000) 
> with(Dataset,  
+   
tapply(X.firm.to.firm.OI.2000..versus..firm.to.firm.OI.with.an.external.inventor.2
000., 
+    id, var, na.rm=TRUE)) 
        0         1  
0.4571429 0.2050420  
 
 
> 
leveneTest(X.firm.to.firm.OI.2000..versus..firm.to.firm.OI.with.an.external.inven
tor.2000.  
+   ~ id, data=Dataset, center="median") 
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Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value Pr(>F) 
group  1  1.0787 0.3027 
      68 
 
Due to the p-value of 0.3027, which is above α=0.05, the t-test with equal 
variances is applied. 
(CI: 2015) versus (OI with-an-external-inventor: 2015) 
> with(Dataset, tapply(X.CI.2015..versus..OI.with.an.external.inventor.2015., id,  
+   var, na.rm=TRUE)) 
        0         1  
67.202439  2.493902  
 
> leveneTest(X.CI.2015..versus..OI.with.an.external.inventor.2015. ~ id,  
+   data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  59.953 2.574e-11 *** 
      80                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 2.574e-11, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(CI: 2015) versus (firm-to-firm OI: 2015) 
> with(Dataset, tapply(X.CI.2015..versus..firm.to.firm.OI.2015., id, var,  
+   na.rm=TRUE)) 
         0          1  
67.2024390  0.1280488  
 
> leveneTest(X.CI.2015..versus..firm.to.firm.OI.2015. ~ id, data=Dataset,  
+   center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  88.439 1.413e-14 *** 
      80                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
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Due to the p-value of 1.413e-14, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(CI: 2015) versus (firm-to-firm OI with-an-external-inventor: 2015) 
> with(Dataset,  
+   tapply(X.CI.2015..versus..firm.to.firm.OI.with.an.external.inventor.2015., id, 
var, 
+    na.rm=TRUE)) 
       0        1  
67.20244  0.00000  
 
> leveneTest(X.CI.2015..versus..firm.to.firm.OI.with.an.external.inventor.2015. ~ 
id, 
+    data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  92.968 4.835e-15 *** 
      80                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 4.835e-15, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(OI with-an-external-inventor: 2015) versus (firm-to-firm OI: 2015) 
> with(Dataset,  
+   tapply(X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.2015., id, 
var, 
+    na.rm=TRUE)) 
        0         1  
2.4939024 0.1280488  
 
> leveneTest(X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.2015. ~ 
id, 
+    data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  31.332 2.955e-07 *** 
      80                       
--- 
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Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 2.955e-07, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(OI with-an-external-inventor: 2015) versus (firm-to-firm OI with-an-external-
inventor: 2015) 
> with(Dataset,  
+   
tapply(X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.with.an.exter
nal.inventor.2015., 
+    id, var, na.rm=TRUE)) 
       0        1  
2.493902 0.000000  
 
> 
leveneTest(X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.with.an.
external.inventor.2015.  
+   ~ id, data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  45.132 2.457e-09 *** 
      80                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 2.457e-09, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(firm-to-firm OI: 2015) versus (firm-to-firm OI with-an-external-inventor: 2015) 
> with(Dataset,  
+   
tapply(X.firm.to.firm.OI.2015..versus..firm.to.firm.OI.with.an.external.inventor.2
015., 
+    id, var, na.rm=TRUE)) 
        0         1  
0.1280488 0.0000000  
 
> 
leveneTest(X.firm.to.firm.OI.2015..versus..firm.to.firm.OI.with.an.external.inven
tor.2015.  
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+   ~ id, data=Dataset, center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value  Pr(>F)   
group  1  6.8571 0.01056 * 
      80                   
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 0.01056, which is not above α=0.05, the Welch two sample 
t-test is applied. 
(Group 1: CI and firm-to-firm OI: 2000) versus (Group 2: OI with-an-external-
inventor and firm-to-firm OI with-an-external-inventor: 2000) 
> with(Dataset, tapply(X.group.1.2000..versus..group.2.2000., id, var, 
na.rm=TRUE)) 
        0         1  
98.949580  6.151261  
 
> leveneTest(X.group.1.2000..versus..group.2.2000. ~ id, data=Dataset,  
+   center="median") 
Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1  34.931 1.219e-07 *** 
      68                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 1.219e-07, which is not above α=0.05, the Welch two 
sample t-test is applied. 
(Group 1: CI and firm-to-firm OI: 2015) versus (Group 2: OI with-an-external-
inventor and firm-to-firm OI with-an-external-inventor: 2015) 
> with(Dataset, tapply(X.group.1.2015..versus..group.2.2015., id, var, 
na.rm=TRUE)) 
        0         1  
69.362195  2.493902  
 
> leveneTest(X.group.1.2015..versus..group.2.2015. ~ id, data=Dataset,  
+   center="median") 
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Levene's Test for Homogeneity of Variance (center = "median") 
      Df F value    Pr(>F)     
group  1   63.14 1.031e-11 *** 
      80                       
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Due to the p-value of 1.031e-11, which is not above α=0.05, the Welch two 
sample t-test is applied. 
 
  
  
 
 
 
 
T-TEST 
For all t-tests, the level of α is set at 5%. The calculations were carried out with 
the statistics program R. 
(CI: 2000) versus (CI: 2015) 
> t.test(Closed.Innovation~id, alternative='greater', conf.level=.95, 
var.equal=TRUE, 
+    data=Dataset) 
 
 Two Sample t-test 
 
data:  Closed.Innovation by id 
t = 3.9013, df = 74, p-value = 0.0001045 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 4.573907      Inf 
sample estimates: 
mean in group 0 mean in group 1  
       18.54286        10.56098 
 
The probability of the statement average value (CI: 2000) ≤ average value (CI: 
2015) has the p-value = 0.0001045, which is under α=0,05. Therefore, the 
statement average value (CI: 2000) > average value (CI: 2015) is significant. 
(OI with-an-external-inventor: 2000) versus (OI with-an-external-inventor: 2015) 
> t.test(OI.with.an.external.inventor~id, alternative='greater', conf.level=.95,  
+   var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  OI.with.an.external.inventor by id 
t = 3.6199, df = 56.979, p-value = 0.0003137 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 0.9277065       Inf 
sample estimates: 
mean in group 0 mean in group 1  
       3.114286        1.390244 
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The probability of the statement average value (OI with-an-external-inventor: 
2000) ≤ average value (OI with-an-external-inventor: 2015) has the p-value = 
0.0003137, which is under α=0,05. Therefore, the statement average value (OI 
with-an-external-inventor: 2000) > average value (OI with-an-external-inventor: 
2015) is significant. 
(firm-to-firm OI: 2000) versus (firm-to-firm OI: 2015) 
> t.test(firm.to.firm.OI~id, alternative='greater', conf.level=.95, var.equal=TRUE,  
+   data=Dataset) 
 
 Two Sample t-test 
 
data:  firm.to.firm.OI by id 
t = 1.381, df = 74, p-value = 0.08572 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 -0.03462768         Inf 
sample estimates: 
mean in group 0 mean in group 1  
      0.3142857       0.1463415 
 
The probability of the statement average value (firm-to-firm OI: 2000) ≤ average 
value (firm-to-firm OI: 2015) has the p-value = 0.08572, which is not under 
α=0,05. Therefore, there is no significant statement. 
(firm-to-firm OI with-an-external-inventor: 2000) versus (firm-to-firm OI with-
an-external-inventor: 2015) 
> 
t.test(X.firm.to.firm.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.wi
th.an.external.inventor.2015.~id, 
+    alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  
X.firm.to.firm.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.with.an.
external.inventor.2015. by id 
t = 2.2397, df = 34, p-value = 0.01588 
alternative hypothesis: true difference in means is greater than 0 
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95 percent confidence interval: 
 0.04200554        Inf 
sample estimates: 
mean in group 0 mean in group 1  
      0.1714286       0.0000000 
 
The probability of the statement average value (firm-to-firm OI with-an-
external-inventor: 2000) ≤ average value (firm-to-firm OI with-an-external-
inventor: 2015) has the p-value = 0.01588, which is under α=0,05. Therefore, the 
statement average value (firm-to-firm OI with-an-external-inventor: 2000) > 
average value (firm-to-firm OI with-an-external-inventor: 2015) is significant. 
(CI: 2000) versus (OI with-an-external-inventor: 2000) 
> t.test(X.CI.2000..versus..OI.with.an.external.inventor.2000.~id,  
+   alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.CI.2000..versus..OI.with.an.external.inventor.2000. by id 
t = 9.1843, df = 38.233, p-value = 1.623e-11 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 12.59678      Inf 
sample estimates: 
mean in group 0 mean in group 1  
      18.542857        3.114286 
 
The probability of the statement average value (CI: 2000) ≤ average value (OI 
with-an-external-inventor: 2000) has the p-value = 1.623e-11, which is under 
α=0,05. Therefore, the statement average value (CI: 2000) > average value (OI 
with-an-external-inventor: 2000) is significant. 
(CI: 2000) versus (firm-to-firm OI: 2000) 
> t.test(X.CI.2000..versus..firm.to.firm.OI.2000.~id, alternative='greater',  
+   conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.CI.2000..versus..firm.to.firm.OI.2000. by id 
t = 11.158, df = 34.334, p-value = 2.884e-13 
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alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 15.4668     Inf 
sample estimates: 
mean in group 0 mean in group 1  
     18.5428571       0.3142857 
 
The probability of the statement average value (CI: 2000) ≤ average value (firm-
to-firm OI: 2000) has the p-value = 2.884e-13, which is under α=0,05. Therefore, 
the statement average value (CI: 2000) > average value (firm-to-firm OI: 2000) is 
significant. 
(CI: 2000) versus (firm-to-firm OI with-an-external-inventor: 2000) 
> t.test(X.CI.2000..versus..firm.to.firm.OI.with.an.external.inventor.2000.~id,  
+   alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.CI.2000..versus..firm.to.firm.OI.with.an.external.inventor.2000. by id 
t = 11.26, df = 34.15, p-value = 2.418e-13 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 15.61297      Inf 
sample estimates: 
mean in group 0 mean in group 1  
     18.5428571       0.1714286 
 
The probability of the statement average value (CI: 2000) ≤ average value (firm-
to-firm OI with-an-external-inventor: 2000) has the p-value = 2.418e-13, which is 
under α=0,05. Therefore, the statement average value (CI: 2000) > average value 
(firm-to-firm OI with-an-external-inventor: 2000) is significant. 
(OI with-an-external-inventor: 2000) versus (firm-to-firm OI: 2000) 
> t.test(X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.2000.~id,  
+   alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.2000. by id 
t = 6.6169, df = 39.317, p-value = 3.48e-08 
alternative hypothesis: true difference in means is greater than 0 
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95 percent confidence interval: 
 2.08717     Inf 
sample estimates: 
mean in group 0 mean in group 1  
      3.1142857       0.3142857 
 
The probability of the statement average value (OI with-an-external-inventor: 
2000) ≤ average value (firm-to-firm OI: 2000) has the p-value = 3.48e-08, which is 
under α=0,05. Therefore, the statement average value (OI with-an-external-
inventor: 2000) > average value (firm-to-firm OI: 2000) is significant. 
(OI with-an-external-inventor: 2000) versus (firm-to-firm OI with-an-external-
inventor: 2000) 
> 
t.test(X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.with.an.extern
al.inventor.2000.~id, 
+    alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  
X.OI.with.an.external.inventor.2000..versus..firm.to.firm.OI.with.an.external.inv
entor.2000. by id 
t = 7.0987, df = 36.397, p-value = 1.147e-08 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 2.243156      Inf 
sample estimates: 
mean in group 0 mean in group 1  
      3.1142857       0.1714286 
 
The probability of the statement average value (OI with-an-external-inventor: 
2000) ≤ average value (firm-to-firm OI with-an-external-inventor: 2000) has the 
p-value = 1.147e-08, which is under α=0,05. Therefore, the statement average 
value (OI with-an-external-inventor: 2000) > average value (firm-to-firm OI 
with-an-external-inventor: 2000) is significant. 
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(firm-to-firm OI: 2000) versus (firm-to-firm OI with-an-external-inventor: 2000) 
> 
t.test(X.firm.to.firm.OI.2000..versus..firm.to.firm.OI.with.an.external.inventor.20
00.~id, 
+    alternative='greater', conf.level=.95, var.equal=TRUE, data=Dataset) 
 
 Two Sample t-test 
 
data:  
X.firm.to.firm.OI.2000..versus..firm.to.firm.OI.with.an.external.inventor.2000. by 
id 
t = 1.0386, df = 68, p-value = 0.1513 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 -0.08651479         Inf 
sample estimates: 
mean in group 0 mean in group 1  
      0.3142857       0.1714286 
 
The probability of the statement average value (firm-to-firm OI: 2000) ≤ average 
value (firm-to-firm OI with-an-external-inventor: 2000) has the p-value = 0.1513, 
which is not under α=0,05. Therefore, there is no significant statement. 
(CI: 2015) versus (OI with-an-external-inventor: 2015) 
> t.test(X.CI.2015..versus..OI.with.an.external.inventor.2015.~id,  
+   alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.CI.2015..versus..OI.with.an.external.inventor.2015. by id 
t = 7.0338, df = 42.965, p-value = 5.773e-09 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 6.978902      Inf 
sample estimates: 
mean in group 0 mean in group 1  
      10.560976        1.390244 
 
The probability of the statement average value (CI: 2015) ≤ average value (OI 
with-an-external-inventor: 2015) has the p-value = 5.773e-09, which is under 
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α=0,05. Therefore, the statement average value (CI: 2015) > average value (OI 
with-an-external-inventor: 2015) is significant. 
(CI: 2015) versus (firm-to-firm OI: 2015) 
> t.test(X.CI.2015..versus..firm.to.firm.OI.2015.~id, alternative='greater',  
+   conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.CI.2015..versus..firm.to.firm.OI.2015. by id 
t = 8.127, df = 40.152, p-value = 2.588e-10 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 8.256996      Inf 
sample estimates: 
mean in group 0 mean in group 1  
     10.5609756       0.1463415 
 
The probability of the statement average value (CI: 2015) ≤ average value (firm-
to-firm OI: 2015) has the p-value = 2.588e-10, which is under α=0,05. Therefore, 
the statement average value (CI: 2015) > average value (firm-to-firm OI: 2015) is 
significant. 
(CI: 2015) versus (firm-to-firm OI with-an-external-inventor: 2015) 
> t.test(X.CI.2015..versus..firm.to.firm.OI.with.an.external.inventor.2015.~id,  
+   alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.CI.2015..versus..firm.to.firm.OI.with.an.external.inventor.2015. by id 
t = 8.249, df = 40, p-value = 1.822e-10 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 8.405197      Inf 
sample estimates: 
mean in group 0 mean in group 1  
       10.56098         0.00000 
 
The probability of the statement average value (CI: 2015) ≤ average value (firm-
to-firm OI with-an-external-inventor: 2015) has the p-value = 1.822e-10, which is 
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under α=0,05. Therefore, the statement average value (CI: 2015) > average value 
(firm-to-firm OI with-an-external-inventor: 2015) is significant. 
 
(OI with-an-external-inventor: 2015) versus (firm-to-firm OI: 2015) 
> t.test(X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.2015.~id,  
+   alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.2015. by id 
t = 4.9189, df = 44.097, p-value = 6.272e-06 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 0.8190202       Inf 
sample estimates: 
mean in group 0 mean in group 1  
      1.3902439       0.1463415 
 
The probability of the statement average value (OI with-an-external-inventor: 
2015) ≤ average value (firm-to-firm OI: 2015) has the p-value = 6.272e-06, which 
is under α=0,05. Therefore, the statement average value (OI with-an-external-
inventor: 2015) > average value (firm-to-firm OI: 2015) is significant. 
(OI with-an-external-inventor: 2015) versus (firm-to-firm OI with-an-external-
inventor: 2015) 
> 
t.test(X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.with.an.extern
al.inventor.2015.~id, 
+    alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  
X.OI.with.an.external.inventor.2015..versus..firm.to.firm.OI.with.an.external.inv
entor.2015. by id 
t = 5.6369, df = 40, p-value = 7.65e-07 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 0.9749539       Inf 
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sample estimates: 
mean in group 0 mean in group 1  
       1.390244        0.000000 
 
The probability of the statement average value (OI with-an-external-inventor: 
2015) ≤ average value (firm-to-firm OI with-an-external-inventor: 2015) has the 
p-value = 7.65e-07, which is under α=0,05. Therefore, the statement average 
value (OI with-an-external-inventor: 2015) > average value (firm-to-firm OI 
with-an-external-inventor: 2015) is significant. 
(firm-to-firm OI: 2015) versus (firm-to-firm OI with-an-external-inventor: 2015) 
> 
t.test(X.firm.to.firm.OI.2015..versus..firm.to.firm.OI.with.an.external.inventor.20
15.~id, 
+    alternative='greater', conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  
X.firm.to.firm.OI.2015..versus..firm.to.firm.OI.with.an.external.inventor.2015. by 
id 
t = 2.6186, df = 40, p-value = 0.006205 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 0.05223933        Inf 
sample estimates: 
mean in group 0 mean in group 1  
      0.1463415       0.0000000 
 
The probability of the statement average value (firm-to-firm OI: 2015) ≤ average 
value (firm-to-firm OI with-an-external-inventor: 2015) has the p-value = 
0.006205, which is under α=0,05. Therefore, the statement average value (firm-
to-firm OI: 2015) > average value (firm-to-firm OI with-an-external-inventor: 
2015) is significant. 
(Group 1: CI and firm-to-firm OI: 2000) versus (Group 2: OI with-an-external-
inventor and firm-to-firm OI with-an-external-inventor: 2000) 
> t.test(X.group.1.2000..versus..group.2.2000.~id, alternative='greater',  
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+   conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.group.1.2000..versus..group.2.2000. by id 
t = 8.9859, df = 38.211, p-value = 2.906e-11 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 12.65027      Inf 
sample estimates: 
mean in group 0 mean in group 1  
      18.857143        3.285714 
 
The probability of the statement average value (group 1: 2000) ≤ average value 
(group 2: 2000) has the p-value = 2.906e-11, which is under α=0,05. Therefore, 
the statement average value (group 1: 2000) > average value (group 2: 2000) is 
significant. 
(Group 1: CI and firm-to-firm OI: 2015) versus (Group 2: OI with-an-external-
inventor and firm-to-firm OI with-an-external-inventor: 2015) 
> t.test(X.group.1.2015..versus..group.2.2015.~id, alternative='greater',  
+   conf.level=.95, var.equal=FALSE, data=Dataset) 
 
 Welch Two Sample t-test 
 
data:  X.group.1.2015..versus..group.2.2015. by id 
t = 7.0378, df = 42.873, p-value = 5.76e-09 
alternative hypothesis: true difference in means is greater than 0 
95 percent confidence interval: 
 7.091437      Inf 
sample estimates: 
mean in group 0 mean in group 1  
      10.707317        1.390244 
 
The probability of the statement average value (group 1: 2015) ≤ average value 
(group 2: 2015) has the p-value = 5.76e-09, which is under α=0,05. Therefore, the 
statement average value (group 1: 2015) > average value (group 2: 2015) is 
significant.
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